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I.  Letter  from  C.  Httmboldt  to  C.  Fourcroy,  Member 
of  the  French  National  Injiituie. 

TCurrana,  Oftobe'r  i6j  1800. 
HE  capture  of  the  ifland  of  Curacao,  by  the  Englifh 
and  the  Americans,  having  obliged  the  agent  of  the  republic, 
C.  Breflbt,  and  general  Jeannet  to  re-embark  their  troops,  in 
order  to  return  to  Guadaloupe,  they  have  put  into  this  port 
for  want  of  provisions;  and  though  they  intend  to  remain 
only  twenty-four  hours,  I  have  endeavoured  to  collect  for 
you  funic  objects  worthy  of  your  attention,  and  which  I 
hope  will  reach  you  in  fafety.  You  are  well  enough  ac- 
quainted with  the  nature  of  my  travels,  and  the  difficulty  and 
expenfe  attending  conveyance  in  the  centre  of  a  va(i  conti- 
nent, to  know  that  my  object  is  rather  to  collect  ideas  than 
things.  A  fociety  of  naturalifls  feht  out  by  government,  ac- 
companied with  painters,  collectors,  packers,- &c,  might  be 
able  to  embrace  all  the  detail  of  the  defcriptive  part  of  na- 
tural hiftory,  and,  no  doubt,  would  do  fo;  but  a  private  per- 
fon,  of  a  very  moderate  fortune,  who  undertakes  a  voyage 
round  the  world,  ought  to  confine  himfelf  to  objects  more  in- 
tereft'mg.  To  ftudy  the  formation  of  the  globe,  and  the 
ftrata  which  compofe  it ;  to  analvfe  the  atmofphere ;  to  mea- 
fure,  with  the  moil  accurate  iultruments,  its  elafticity,  its 
temperature,  its  humidity,  its  electric  and  magnetic  charge; 
to  obferve  the  influence  if  climate  on  the  animal  and  vege- 
table ceconomy  ;  to  compare,  on  a  grand  fcale,  the  chemiiiry 
and  phyfiology  of  organized  beings; — fuch  is  the  labour  which 
I  have  propoied.  But,  without  lofing  fight  of  this  principal 
object  of  my  voyage,  vou  may  readily  conceive  thatr  with 
much  zeal  and  a  little  activity,  two  men,  who  traverie  an  un- 
known continent,  may  at  the  fame  time  collect  a  great  many 
things,  and  make  a  great  many  obiervations. 
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4  Letter  from  C.  llumloUl 

During  the  fixteen  months  we  have  been  traverfing  the 
vail  territorv  fituated  between  the  coafl,  the  Orenoquo,  Rio- 
Nigro,  and  the  river  of  the  Amazons,  C.  Bonpland  has 
dried,  with  duplicates,  more  than  fix  thoufand  plants.  I 
have  defcribed  with  him  on  the  fpot  twelve  hundred  fpe- 
cies,  great  part  of  which  appeared  to  us  to  belong  to  genera 
not  defcribed  by  Aublet,  Jaequin,  Mutis,  or  Dombey.  We 
have  collected  infers,  (hells,  and  different  kinds  of  wood 
proper  for  dyeing;  we  have  difTecled  crocodiles,  lamantins, 
apts,  and  the  gymnotus  eleclricus,  the  fluid  of  which  is  ab- 
folutely  galvanic  and  not  electric;  and  have  defcribed  a  great 
many  ferpents,  lizards,  and  fifli. 

I  have  made  drawings  of  a  great  number  of  obje&s ;  in  a 
word,  I  flatter  myfelf  that  if  I  have  erred  it  is  rather  through 
ignorance  than  want  of  activity.  What  enjoyment  to  live 
in  the  midfl  of  thefe  riches  of  nature,  fo  majeftic  and  grand  ! 
Behold,  then,  the  deareft  and  moll  ardent  of  my  wifhes  gra- 
tified! Amidfl  the  thick  forefts  of  the  Rio-Nigro';  furrounded 
by  ferocious  tygers  and  crocodiles ;  my  body  tormented  with 
the  (lings  of  the  formidable  mofkitos  and  ants ;  having  had 
for  three  months  no  other  aliment  than  water,  bananas,  and 
manioc,  among  the  Otomaqua  Indians,  who  eat  earth  ;  or 
on  the  banks  or  the  Cafquiara,  under  the  equator,  where,  in 
the  courts  of  a  hundred  and  thirty  leagues,  no  human  being 
is  feen  ; — in  all  thefe  cmbarraliing  fituations  I  never  repented 
of  my  undertakings  :  my  fufterings  have  been  great,  but  they 
were  onlv  momentary. 

When  I  lett  Spain  I  intended  to  proceed  directly  to 
Mexico,  thence  to  Peru  and  the  Philippines;  but  a  ma- 
lignant fever,  which  broke  out  in  our  frigate,  induced  me  to 
remain  on  this  coafl  of  South  America;  and,  thinking  it  pofii- 
ble  to  penetrate  thence  into  the  interior,  I  undertook  two  jour- 
neys,one  to  the  millions  of  the  Chavma  Indians  of  Paria,  and 
the  other  to  that  vaft  country  fituated  to  the  north  of  the  river 
of  the  Amazons,  between  Popayan  and  the  mountains  of  the 
French  part  of  Guyana.  We  twice  pailed  the  grand  cata- 
racts of  the  Orenoquo,  and  thofe  of  Atures  and  Maypura,  in 
lat.  50^  12'  and  long.  5°  39',  W.  dep.  from  Paris  40  43'  and 
40  41'  40".  From  The  mouth  of  the  Guaviara  and  the  rivers 
Atabapo,  Temi,  and  Tuamini,  I  caufed  my  pirogua  to  bt 
earned  by  land  as  far  as  the  Rio-Nigro,  while  we  followed 
on  foot  through  forefts  of  Hevea,  Cinchona,  and  Canell* 
VYrintertona.  I  defeended  the  Rio-Nigro  as  far  as  Saint 
Carlos*  that  I  might  determine  its  longitude  by  Berthoud'$ 

■■    The  error  in  the  latitude  (d*  Anville's  chart)   is  more  than  two  de- 
grees, as  it  had  never  been  determined  by  aftronomical  initrumenrs. 

time-, 


to  C.  Fourcroy,  5 

time-keeper,  with  which  I  am  ftill  well  fatisfied.  I  afcended 
the  Cafquiara  inhabited  by  the  Ydapaminares,  who  eat  nothing 
but  ants  dried  in  the  fmoke.  I  penetrated  to  the  fources  of  the 
Orenoquo,  even  beyond  the  volcano  of  Duida,  or  as  far;  as  the 
ferocity  of  the  Guaica  and  Guaharribo  Indians  would  permit 
me  to  venture,  and  I  defcended  the  whole  of  the  Orenoquo, 
by  the  force  of  its  current,  as  far  as  the  capital  of  Guyana  ; 
performing  a  journey  of  5D0  leagues  in  twenty-fix  days, 
without  counting  thofe  on  which  we  flopped. 

My  health  has  withftood  all  the  fatigues  of  a  journey  of 
more  than  1300  leagues ;  but  my  poor  companion,  C.  Bon- 
pland,  had  nearly  fallen  a  vi&im  to  his  zeal  and  devotion 
for  the  fciences.  After  our  return,  he  was  attacked  by  a 
violent  fever,  accompanied  with  a  dangerous  vomiting; 
which,  however,  was  fpeedily  cured. 

The  river  of  the  Amazons  has  been  inhabited  for  200 
vears  by  Europeans ;  but  on  the  Orenoquo  and  the  Rio- 
Nigro,  it  was  only  about  thirty  years  ago  that  the  Europeans 
ventured  to  form  a  few  fettlements  beyond  the  catara&s. 
Thofe  which  exift  do  not  comprehend  above  1800  Indians, 
from  the  eighth  degree  to  the  equator ;  and  there  are  no  other 
whites  than  lix  or  feven  miflionary  monks,  who  did  every 
thing  they  could  to  facilitate  our  journey. 

From  St.  Thomas,  the  capital  of  Guyana,  lat  8°  8 '  24", 
long.  40  25'  2",  we  crofTcd  once  more  the  great  defert  called 
Elanos,  inhabited  by  wild  cattle  and  horfes.  I  am  now  em- 
ployed in  conftrucling  a  map  of  the  country  through  which 
I  have  travelled.  I  have  been  fo  fortunate  as  to  make  aftro- 
nomical  obfervations  in  fifty- four  places.  I  obferved  at  Ca- 
raccas,  Cumana,  and  Tuy,  twelve  eclipfes  of  the  fatellites  of 
Jupiter;  an  eclipfe  of  the  fun  on  the  28th  of  October  1799. 
By  thefe  means,  and  the  chronometer,  I  flatter  myfelf  I  fhall 
be  able  to  give  a  very  exact  map.  We  (hall  embark  here  at 
length  for  the  Havannah,  from  which  we  fhall  proceed  to 
Mexico. — Such  is  the  fummarv  of  my  travels.  I  know  that 
you,  Chaptal,  Vauquelin,  Guyton,  are  all  interefted  in  my 
fate ;  and  for  that  reafon  I  am  not  afraid  of  tiring  you. 

We  have  fcarcely  any  communication  here  with  Europe. 
I  have  often  attempted  to  write  to  you,  as  well  as  to  our 
friends  Vauquelin  and  Chaptal.  I  have  fent  you  fome  ex* 
periments  on  air,  and  the  caufe  of  miafmata.  I  have  fent 
to  Delambre  and  Lalande,  extracts  from  my  fmall  astrono- 
mical obfervations.  Have  any  of  thefe  reached  the  place  of 
their  deftination  ?  By  the  conful  of  the  republic  at  Saint 
Thomas  I  tranfmitted  to  you  the  milk  of  a  tree  which  the 
Indians  call  the  cow,  becaufe  they  drink  this  milky  juice, 
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which  is  not  at  all  prejudicial,  but  exceedingly  nourifhing. 
By  the  help  of  the  nitric  acid  I  have  made  caoutchouc, 
and  1  mixed  Ibda  with  that  deftined  for  you,  according  to 
the  principles  which  you  yourfelf  fixed. 

In  the  month  of  January  latt  we  fent,  by  the  corvette  Phi- 
lippina,  a  collection  of  feeds  for  the  J.rdins  des  Plantcs  at 
Paris,  We  know  thev  have  arrived,  and  muft  have  been 
delivered  to  citizen?  .When  and  Thouin  by  the  ambafTaclor  of 
the  republic  at  Madrid.  By  the  flag  of  truce,  which  we  ex- 
pect here  fr.om  Guadaloupe,  the  mufamm  will  receive  other 
articles;  for  at  prefent  we  muft  be  fatisfied  with  prefenting 
you  a  few  objects  for  your  chemical  analyiis. 

I  have  procured  for  you  the  curare,  or  celebrated  poifon  of 
the  Indians  on  the  Rio-Nigro.  I  undertook  a  journey  to 
Enneralda  on  pifrpofe  to  fee  the  liane,  which  produces  this 
juice,  but  .unfortunately  we  found  it  without  flowers;  and 
to  fee  the  method  praciifed  by  the  Catarapeni  and  Maquiri- 
tares  Indians  for  making  this  poifon.  I  lhall  give  you,  feme 
other  time,  a  more  ample  defcription  of  it.  I  (hall  only  add, 
that  I  fend  you  the  curare  in  a  box  of  tin  plate*,  and  the 
branches  of  the  plant  maracuryr  which  produces  the  poifon. 
This  liane  grows,  but  not  in  great  abundance,  among  the 
granitic  mountains  of  Guandia  and  Yumariquin,  under  the 
fliade  of  the  theobromacacao  and  the  earyocar.  The  Indians 
take  off  the  epidermis  and  make  an  infufion  of  it  cold,  having 
firit  expreikd  the  juice;  they  then  leave  the  water  over  the 
epidermis  half  expreiYed,  and  afterwards  filter  the  infufion.  The 
filtered  liquor  ii>  vellowilh  :  it  is  then  baked,  and  concentrated 
by  evaporation  and  infpilYation  to  the  confidence  of  molafles. 
This  matter  contains  already  the  poifon,  but  not  being  fuffi- 
eicntly  thick  to  daub  over  the  points  of  their  arrows,  they 
mix  it  with  the  glutinous  juice  of  another  tree,  which  they 
call  kiracaguero.  This  mixture  is  again  baked  till  the  whole 
is  reduced  to  a  brownifh  mafs.  You  know  that  the  curare 
is  taken  internally  as  a  ftomachic :  it  is  not  noxious  but 
when  it  comes  into  contact  with  the  blood,  which  it  deoxydates- 
It  is  only  a  few  davs  ago  that  I  began  to  make  experiments 
upon  it,  and  I  have  found  that  it  decompofes  atmofphcric 
air.  I  beg  you  will  try  to  de-oxydate  with  it  the  metallic 
oxyds,  and  that  you  will  examine  whether  the  experiments 
of  Fon'.aiu.  were  properly  made. 

lad<i   to  the  curare  and  the  maracury,  tne  dapifche,  the 
he}.  (are,  and  the  earth  of  the  Otomaquas.     The  da- 

p'Ucle  is  a  ftate  of  the  elaiiic  gum,  which,  is,  no  doubt,  un- 

•    I  i.icr  articles  announced  here,  have  not  yes  reached 
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known  to  you.  We  difcovered  it  in  a  place  where  there  is 
no  hevea,  in  the  marfhes  of  the  mountain  of  Javita,  lat.  i  5', 
which  arc  famous  on  account  of  the  terrible  ferpents,  of  the 
boa  kind,  found  in  them. 

Among  the  Pormifano  and  Paragini  Indians  we  faw  mu- 
fical  inftruments  made  of  the  caoutchouc,  and  the  inha- 
bitants told  us  they  found  it  in  the  earth.  The  dapitche  or 
zapir  is. really  a  fpongy  white  mafs  found  under  the  roots  of 
two  trees,  which  appeared  to  us  of  a  new  genus,  the  jacio  and 
the  curvana,  and  of  which  we  mall  one  day  give  a  defcription. 
The  juice  of  thefe  trees  is  a  very  aqueous  milk,  but  it  appears 
that  it  is  a  malady  in  thefe  trees  to  lofe  the  juice  by  the  roots^ 
This  di (charge  caufes  the  tree  to  perifli,  and  the  milk  coagu- 
lates in  the  moift  earth,  where  it  is  preferved  from  the  con- 
tact of  the  air.  I  fend  you  the  dapitche  itfelf,  and  a  mafs  of 
caoutchouc  made  from  it,  merely  by  expofing  it  to  heat  or 
diffolving  it  over  the  fire.  This  production,  and  the  milk  of 
the  cow,  in  your  hands,  will  ferve  to  throw  new  light  on  this 
Jubilance,  fo  curious  in  a  phytiological  point  of  view. 

The  lecbe  de  pindare,  which  is  the  dried  milk  of  a  pindar- 
tree,  is  a  natural  white  varnifh.  The  Indians  cover  their 
veflels  and  tacuma  with  this  milk  when  it  is  frefh.  It  dries 
fpeedily,  and  forms  a  very  beautiful  varnifh ;  but,  unfortu- 
nately, it  becomes  yellow  when  dried  in  a  large  mafs  5  and 
it  is  in  this  ftate  that  I  fend  it  to  you. 

In  regard  to  the  earth  of  the  Otomaquas,  I  muft  obferve 
that  this  nation,  fo  hideous  by  the  paintings  which  disfigure 
their  bodies,  when  the  Orenoquo  is  very  high,  and  they  can 
find  no  tortoifes,  for  three  months  eat  fcarcely  any  thing  but 
a  kind  of  fat  earth.  There  are  fome  of  them  who  eat  a 
pound  and  a  half  of  it  per  day.  Some  of  the  monks  afTert 
that  they  mix  with  it  the  fat  of  the  tails  of  crocodiles :  but 
this  is  falfe.  We  found  among  the  Otomaquas  flores  of  the 
pure  earth  which  they  eat :  they  give  it  no  other  preparation 
than  that  of  burning  it  flightly,  and  rendering  it  moifl.  It 
appears  to  me  aftonifhing  that  people  can  be  robuft  and  eat 
a  pound  and  a  half  of  earth  daily,  while  we  find  that  earth, 
produces  a  very  pernicious  effect  among  children.  My  own 
experiments  on  earths  and  their  properties,  however,  give 
me  reafon  to  fufpect  that  they  may  be  nourifhingj  that  is  to 
fay,  that  they  may  act  by  affinities. 

I  add  for  the  mufaeum,  becaufe  it  has  fallen  into  my  hands, 
the  fmoking  inftrument  of  the  Otomaquas,  and  a  fhirt  of  the 
Piroas,  a  neighbouring  nation k  This  fmoking  inftrument  is 
none  of  the  fmalleft,  as  you  will  fee.     It  is  a  kind  of  plate, 
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on  which  they  place  the  rafped  and  rotten  fruit  of  a  taimofa, 
mixed  with  fait  and  a  little  quick-lime.  The  .Otomaqin 
holds  the  plate  in  one  hand  and  in  the  other  the  tube,  the 
two  ends  of  which  enter  his  noftrils,  that  he  may  inhale  this 
Simulating  tobacco.  This  inftrument  has  a  hiftorieal  in- 
tereft :  it  is  common  only  to  the  Otomaquas  and  the  Ome- 
^uas,  two  nations  who  at  prefent  are  300  leagues  diftant 
from  each  other,  among  whom  Condamine  faw  it.  It  proves 
that  the  Omeguas,  who,  according  to  an  old  tradition,  came 
from  Guaviara,  may  be  defcended  from  the  Otomaquas,  and 
that  the  city  of  Manoa  was  feen  by  Phillip  de  Vure  between 
Meta  and  Guaviara.  Thefe  facts  are  interefling  in  regard 
to  the  origin  of  the  fable  of  the  Dorado. 

The  (hirt,  which  one  of  my  people  wore  for  a  long  time, 
is  the  bark  of  the  tree  called  morima,  without  any  preparation. 
You  fee  that  Hurts  grow  upon  trees  in  this  country,  and  near 
the  Dorado,  where  I  found  no  mineral  curiofities  but  talc  and 
a  little  titanium. 

It  has  been  impoflible  for  us  to  arrange  the  feeds  and  plants 
of  the  Rio-Nigro  deftined  for  Thouin,  Jufiieu,  and  Desfon- 
taines,  who  will  not  altogether  have  forgotten  me.  We  have 
very-uncommon  things ;  for  example,  new  kinds  of  befaria, 
new  genera  of  palms ;  all  which  we  (hall  foon  difpatch,  and 
be  anured  that  we  (hall  not  lofe  light  of  the  interefts  of  the 
mufaeum.  But  alas  !  captain  Baud  in  has  fet  out,  and  we  are 
here  !  This  is  very  hard  and  diftreffing.  We  (hall  perhaps 
find  him  in  the  South  Sea. 

I  beg  you  will  remember  me  to  the  refpeetable  members 
of  the  National  Inftitute  :  my  refpe&s  to  Berthollet,  Chaptal, 
Vauqaelin,  Guyton,  Jufiieu,  Desfontaines,  Halley,  Delam- 
bre,  Laplace,  Cuvier.  In  the  letter  which  I  fend  to  De- 
lambre  I  forgot  an  eclipfe,  which  I  beg  you  will  add  to  it. 

Immerfion  of  the  3d  fatellite  on  the  4th  of  October  1800, 
at  Cumana,  at  16  h.  59/  36"  mean  time. 

P.  S.  Repeat,  I  beg  of  you,  my  requefl:  to  the  Board  of 
Longitude  for  the  Connoiffances  des  Terns.  I  regret  the 
death  of  general  Defaix.  What  a  lofs  to  the  republic  and  all 
mankind ! 
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II.  A  Treatife  on  the  Cultivation  of  th*  Fine,  and  the  Method 
of  making  iV'uus. 

[Continued  from  Vol.  IX.  p.  342. J 

IIL    General  Precepts  refpecling  the  Art  of  managing 
Fermentation, 

VV  HEN  the  grapes  have  acquired  the  proper  degree  of 
maturity,  if  the  atmofphere  be  not  too  cold,  and  if  the  vintage 
be  of  the  proper  volume,  fermentation  has  no  need  of  aid  or 
attittance.  But  thefe  conditions,  without  which  it  is  impof- 
lible  to  have  a  good  refult,  are  not  always  united,  and  it  be- 
longs to  art,  in  order  to  obtain  a  good  fermentation,  to  com- 
bine all  thefe  favourable  circumltances^  and  to  remove  every 
thing  prejudicial. 

The  faults  of  fermentation  arife  naturally  from  the  quality 
of  the  grapes,  which  is  the  iubjeel  of  it;  and  from  the  tem- 
perature of  the  air,  which  may  be  confidcred  as  a  very  pow- 
erful auxiliary. 

Grapes  may  not  contain  a  fufTiciency  of  fugar  to  produce  a 
fufficient  formation  of  alcohol :  and  this  vice  may  be  owing 
to  the  grapes  not  having  attained  to  maturity,  or  to  the  fugar 
being  diluted  in  too  considerable  a  quantity  of  water;  or  be- 
caufe  fugar,  by  the  nature  of  the  climate,  cannot  fuffi- 
ciently  develop  itfelf.  In  all  cafes  there  are  two  ways  of 
correcting  the  vice  which  exifts  in  the  nature  of  the  grapes; 
the  flrft  confiiis  in  conveying  into  the  muft  that  principle 
which  it  wants :  a  proper  addition  of  fugar  prefents  to  fer- 
mentation the  materials  necefiary  for  the  formation  of  al- 
cohol, and  the  deficiency  of  nature  is  fupplied  by  art.  The 
antients,  it  appears,  were  acquainted  with  this  procefs,  fince 
they  mixed  honey  with  the  muft  which  they  caufed  to  fer- 
ment. At  prcfent,  direct  experiments  have  been  made  on 
this  fubject;  but  I  mall  confine  myfelf  to  tranferibe  here  the 
remits  of  thofe  made  by  Macquer. 

"  In  the  month  of  October  1776  I  procured  from  a  garden 
at  Paris  a  quantity  of  the  white  grapes  called  pincau  and 
metier  fufficient  to  make  from  twenty-five  to  thirty  quarts  of 
wine.  They  were  wafte  grapes,  and  taken,  purpofely,  in  a 
bad  ftate  of  maturity,  that  there  might  be  no  hopes  of 
making  potable  wine  from  them  :  in  nearly  about  a  half  of 
them,  fingle  grapes  and  even  whole  clutters  were  fo  green 
that  their  acidity  was  infupportable.  Without  taking  any 
other  precaution  than  to  feparate  what  were  putrid,  I  caufed 
the  reft  to  be  bruifed  with  the  iialks,  and  the  juice  to  be 
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expreffed  with  the  hand  :  the  muft  which  ifllied  from  them 
was  exceedingly  Unhid,  of  a  dirty-green  colour  and  of  a 
fweetith  lour  talte,  in  which  the  acid  predominated  fo  much 
that  it  caufed  thole  who  taAed  it  to  make  wry  faces.  I  dif- 
folvcd  in  this  mult  a  fufficicnt  quantity  of  brown  fugar  to 
give  it  the  talte  o(  pretty  good  fweet  wine;  and,  without 
boiler,  funnel,  or  furnace,  I  put  it  into  a  calk  in  an  apart- 
ment at  the  bottom  of  the  garden,  where  it  was  left  to  itfelf. 
Fermentation  took  place  in  it  on  the  third  day,  and  main- 
tained itfelf  for  eight  days  in  a  very  fenfible  manner,  but  Hill 
very  moderate.     After  that  time  it  ceafed  fpontancoufly. 

"  The  wine  thence  refulting  being  newly  made,  and  ftill 
turbid,  had  a  pretty  ftrong  and  pungent  vinous  odour ;  its 
taite  was  fomewhat  harm  ;  while  that  of  the  fugar  had  dis- 
appeared as  completely  as  if  it  had  never  exifted.  I  Suffered 
it  to  remain  in  the  calk  during  the  whiter.;  and  having  ex- 
amined it  in  the  month  of  March,  I  found  that,  without 
having  been  drawn  off  or  drained,  it  had  become  clear  5  its 
tafte,  though  ftill  pretty  ftrong  and  pungent,  was,  however, 
much  more  agreeable  than  it  had  been  immediately  after  the 
fenfible  fermentation;  it  had  fomething  Sweeter  and  more 
racy,  but  was  mixed  with  nothing  that  approached  to  Sugar. 
I  then  put  the  wine  in  bottles,  and  having  examined  it  in 
the  month  of  October  1777,  I  foyjnd  it  to  be  clear,  fine,  ex- 
ceedingly brilliant,  agreeable  to  the  talte,  generous,  and 
warm;  in  a  word,  like  good  white  wine  made  from  pure 
grapes  which  has  nothing  lufcious,  the  produce  of  a  good 
vineyard  in  a  good  year.  Several  connoiffeurs,  whom  I  made 
to  talte  it,  gave  it  the  lame  character,  and  could  not  believe 
that  it  had  been  made  from  green  grapes,  the  tafte  of  which 
had  been  corrected  with  fugar. 

<c  This  fuccefs,  which  exceeded  my  hopes,  induced  me 
to  make  a  new  experiment  of  the  fame  kind,  and  ftill  more 
decifive,  on  account  of  the  extreme  greennefs  and  the  bad 
quality  of  the  grapes  which  I  employed. 

"  0:i  the  6th  of  November  1777  1  caufed  to  be  collected, 
from  the  top  of  an  arbour  in  a  garden  at  Paris,  a  kind  of 
large  grapes  which  never  ripen  properly  in  this  climate,  and 
which  we  know  only  under  the  name  of  verjus,  becaufe  they 
are  uled  for  no  other  purpole  than  10  exprefs  the  juice  before 
it  becomes  Spoiled,  that  it  may  be  employed  as  a  kind  of  four 
feaibn'mg  in  cookery.  Thole  here  alluded  to  had  Scarcely 
1  to  rot  though  the  feaSon  was  far  advanced,  and  they 
had  been  abandoned  on  the  arbour  as  leaving  no  hope  of 
iring  iuilicient  maturity  to  be  fit  for  the  table.  They 
were  lull  io  hard  that  1  refoived  to  make  them  burft  over  the 
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fire  in  order  to  extract  the  juice :  the  quantity  they  furnifhecj 
was  about  eight  or  nine  quarts.  This  juice  had  a  very  acid 
tafte,  in  which  there  could  fcarcely  be  diftinguifhed  a  very 
(light  faccharine  favour.  I  diflblved  fome  of  the  commonest 
catfonade  until  it  appeared  to  me  to  be  very  faccharine.  I 
required  a  great  deal  more  than  for  the  wine  of  the  preceding 
experiment,  becaufe  the  acidity  of  the  latter  mud  was  much 
ftronger.  After  the  fugar  was  diflblved,  the  tafte  of  the 
liquor,  though  very  faccharine,  had  nothing  agreeable,  be- 
caufe the  fwect  and  the  four  were  perceived  pretty  ftrongly 
and  fcparately  in  a  difagreeablc  manner. 

cc  I  put  this  kind  of  muft  into  a  jar  fo  as  not  to  be  entirely 
full,  and  covered  it  only  with  a  cloth:  as  the  feafon  was  al- 
ready very  cold,  I  placed  it  in  an  apartment  where  the  heat 
was  always  maintained  at  12  or  13  degrees  (59  to  61  F.)  by 
means  of  a  (love. 

"  Four  days  after  the  fermentation  was  not  yet  very  fenfi- 
ble,  the  liquor  appeared  to  me  to  be  as  faccharine  and  as 
acid ;  but  thefe  two  taftes  beginning  to  be  better  combined, 
the  refult  was  a  whole  more  agreeable  to  the  tafte. 

"  On  the  14th  of  November  the  fermentation  was  in  full 
force :  a  lighted  taper  introduced  into  the  empty  part  of  the 
jar,  was  fpeedily  extinguifhed. 

"  On  the  50th  the  fenfible  fermentation  had  entirely 
ceafed,  and  the  taper  was  no  longer  extinguifhed  in  the  in- 
terior of  the  jar.  The  wine  which  refulted  from  it  was,  how- 
ever, very  turbid  and  whitifti ;  its  tafte  had  fcarcely  any  thing 
faccharine ;  it  was  ftrong,  pungent,  and  pretty  agreeable,  like 
that  of  generous  warm  wine,  but  a  little  gafeous  and  green. 

"  I  elofed  the  jar  and  put  it  into  a  cool  place,  that  the 
wine  might  bring  itfelf  to  perfection  by  infenfible  fermenta- 
tion during  the  whole  winter. 

"  Having  examined  this  wine  on  the  17th  of  March  1778, 
I  found  that  it  was  almoft  entirely  clear,  the  remains  of  its 
faccharine  as  well  as  its  acid  tafte  had  difappeared.  The 
latter  was  that  of  pretty  ftrong  wine  made  from  pure  grapes  : 
it  was  not  unpleafant,  but  had  no  perfume  or  bouquet,  becaufe 
the  grapes,  which  we  call  verjus,  contain  no  odorous  principle 
or  aroma  :  thefe  excepted,  this  wine,  which  was  quite  new, 
and  which  (till  had  to  gain  by  that  fermentation  which  I  call 
infaijible,  promifed  to  become  racy  and  agreeable. " 

Thefe  experiments  feem  to  me  to  prove,  beyond  all  doubt, 
that  the  beft  method  of  remedying  the  want  of  maturitv  in 
grapes  is  to  follow  the  procefs  indicated  by  nature;  that  is 
to  lay,  to  introduce  into  the  mull  that  quantity  of  fa cchari,ne 
principle  neceflarv  which  it  could  not  give  them.  This  me- 
thod 
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thod  is  the  more  practicable,  as  not  only  fugar,  but  alfo 
honey,  molafles,  and  every  other  faccharine  matter  of  an 
inferior  price  can  produce  the  fame  effect,  provided  they  have 
no  dif agreeable  acceflary  tafte  which  cannot  be  deftroyed  by 
good  fermentation. 

Bullion  caufed  the  juice  of  grapes,  taken  from  his  park  at 
Bellegames,  to  ferment  by  adding  from  15  to  20  pounds  of 
fugar  per  muid  *.  The  wine  they  produced  was  of  a  good 
quality. 

Rozier,  long  ago,  propofed  to  facilitate  the  fermentation  of 
Jnuft,  and  ameliorate  wines  by  the  addition  of  honey,  in  the 
proportion  of  a  pound  to  two  hundred  of  muft.  All  thefe 
precedes  depend  on  the  fame  principle,  viz.  that  no  alcohol 
is  produced  where  there  is  no  fugar;  and  that  the  formation 
of  alcohol,  and  confequently  the  generous  nature  of  wine,  is 
conftantly  proportioned  to  the  quantity  of  fugar  exifting  in 
the  muft:  it  is  thence  evident  that  wine  may  be  carried  to 
any  degree  of  fpirituofity  required,  whatever  may  be  the  pri- 
mitive quality  of  the  muft,  by  adding  to  it  more  or  lefs  fugar. 
Rozier  has  proved,  and  the  fame  refult  may  be  obtained 
by  calculating  the  experiments  of  Bullion,  that  the  value  of 
the  produce  of  the  fermentation  is  very  far  fuperior  to  the 
price  of  the  matters  employed ;  fo  that  thefe  procefies  may 
be  prefented  as  objects  of  oeconomy  and  matter  of  fpecula- 
tion. 

It  is  poffible  alfo  to  correct  the  quality  of  the  grapes  by 
other  means,  which  are  daily  pracYifed.  A  portion  of  the 
muft  is  boiled  in  a  kettle;  it  is  concentrated  to  one-half,  and 
then  poured  into  a  vat :  by  this  method  the  aqueous  portion 
is  in  part  difiipated,  and  the  portion  of  fugar  being  then  lefs 
diluted,  the  fermentation  proceeds  with  more  regularity,  and 
the  produce  is  more  generous.  This  proeefs,  almoft  always 
ufeful  in  the  north,  cannot  be  employed  in  the  fouth,  but 
when  the  feafon  has  been  rainy  or  when  the  grapes  have  not 
been  fufficiently  ripe. 

The  fame  end  may  be  attained  by  drying  the  grapes  in  the 
fun,  or  expofing  them  for  the  fame  purpofe  in  Moves,  as  is 
practifed  in  fome  wine  countries. 

It  is  perhaps  for  the  fame  reafon,  always  with  a  view  to 
abforb  the  moifture,  that  plafter  is  fometimes  put  into  the 
vat,  as  was  practifed  by  the  antients. 

It  fometimes  happens  that  the  muft  is  both  too  thick  and 

too  faccharine  :  in  that  cafe  the  fermentation  is  always  flow 

and  imperfect ;  the  wines  are  fweet,  lufcious,  and  thick ;  and 

it  *>  not  till  after  remaining  a  long  time  in  the  bottles  that 

*  ?8o  quarts. 

it 


and  the  Method  of maling  Whies.  31 

it  becomes  clear,  lofes  its  ilifagreeablc  thicknefs,  and  only 
exhibits  good  qualities.  The  greater  part  of  the  white  Spanifh 
wines  are  in  this  (ituation.  This  quality  of  wine  has  how- 
ever its  partifans,  and  there  are  fome  countries  where  the 
imrft  is  concentrated  for  that  purpofe,  in  others  the  grapes  are 
dried  in  the  fun  or  in  ftoves  till  they  are  reduced  almoft  to 
the  confidence  of  an  extract. 

It  would  be  eafy  in  all  cafes  to  excite  fermentation,  either 
by  diluting  the  muft,  when  too  thick,  with  water,  or  by  agi- 
tating the  vintage  in  proportion  as  it  ferments :  but  all  this 
muft  be  fubordinate  to  the  end  propofed  to  be  obtained,  and 
the  intelligent  agriculturift  will  vary  his  procefies  according 
to  the  effect  which  he  intends  to  produce. 

It  muft  never  be  forgotten,  that  the  fermentation  ought  to 
be  managed  according  to  the  nature  of  the  grapes  and  agreeably 
to  the  quality  of  the  wine  that  may  be  required.  Burgundy 
grapes  cannot  be  treated  like  thofe  of  Languedoc.  The  merit 
of  the  one  confifts  in  a  peculiar  flavour,  which  would  be  difii- 
patcd  by  a  ftrong  and  lengthened  fermentation :  that  of  the 
other  in  the  great  quantity  of  alcohol  which  may  be  developed 
in  them ;  and  here  the  fermentation  in  the  vat  muft  be  long 
and  complete.  In  Champagne,  the  grapes  deftined  for  the 
white  brifk  wines  are  collected  in  the  morning  before  the 
iun  has  caufed  all  the  moifture  to  evaporate ;  and  in  the  fame 
country  the  grapes  deftined  for  making  red  wine  are  not  cut 
until  they  have  been  well  dried  by  the  rays  of  the  fun.  In 
one  place  artificial  heat  is  neceflary  to  excite  fermentation, 
in  another  the  nature  of  the  muft  is  fuch  that  the  fermenta- 
tion would  require  to  be  moderated.  Weak  wines  muft  be 
fermented  in  calks,  ftrong  wines  ought  to  be  fullered  to  work 
in  the  vat.  Every  country  has  proceffes  prefcribed  to  it  by 
the  nature  of  its  grapes,  and  it  is  highly  ridiculous  to  attempt 
fubmitting  every  thing  to  a  general  rule.  It  is  of  importance 
to  be  well  acquainted  with  the  nature  of  the  grapes  employed 
and  with  the  principles  of  fermentation  :  by  the  help  of  this 
knowledge  a  fyftem  of  conduct  may  be  formed  which  cannot 
fail  of  being  highly  advantageous,  becaufe  it  is  founded  not 
on  hypothefis  but  on  the  nature  of  things. 

In'  cold  countries,  where  the  grapes  are  very  aqueous  and 
little  faccharine,  they  ferment  with  difficulty:  fermentation 
in  that  cafe  may  be  excited  by  two  or  three  principal  means: 

1  ft,  By  the  help  of  a  funnel  of  tin  plate  with  a  very  wide 
tube,  which  defcends  to  within  four  inches  of  the  bottom  of 
the  vat,  and  through  which  boiling  muft  is  introduced  into 
it.  Two  pailfuls  may  be  ufed  for  300  bottles  of  muft.  This 
procefs,  propofed  by  Maupin,  has  produced  good  effects. 
y  4  sd,  By 
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2d,  By  making  the  vintage  from  time  to  time  :  this  motiort 
is  attended  with  this  advantage,  that  it  renews  the  fermenta- 
tion when  it  has  ceaied  or  become  weak,  and  caufes  it  to  be' 
uniform  throughout  the  mafs. 

3d,  By  laying  a  covering  not  only  over  the  vintage,  but' 
found  about  the  vat. 

4th,  By  heating  the  armofphere  of  the  place  in  which  the 
vat  itands. 

It  often  happens  that  the  Working  of  the  viritage'  flackens, 
or  that  the  heat  is  unequal  through  the  mafs  :  it  is  to  obviate" 
thefe  inconveniences,  efpecially  in  cold  countries,  where  they 
are  more  frequent,  that  the  vintage  is  from  time  to  time  trod 
upon.  Gentii  made  two  vatfuls,  of  eighteen  butts  each, 
and  with  grapes  from  the  fame  vines,  and  collected  at  the 
fame  time  :  the  grapes  were  freed  from  the  fkins,  ftalks,  -&c. 
and  bruifed  ;  the  juice  of  both  was  perfectly  equal  in  quality, 
and  the  vintage  was  put  into  vats  or  equal  fize :  the  weather, 
but  particularly  in  the  morning  and  at  night,  was  exceed- 
ingly cold. 

'A.t  the  end  of  fome  days  the  fermentation  began :  it  wa$ 

obferved  that  the  centre  of  the  vats  was  exceedingly  warm 

, he  edges  very  cold;  the  vats  were  fo  clofe  as  to  touch 

e*ch  other, ;  and   both  experienced  the   fame   temperature. 

Thev  were  prefTed  down  with  a  long  pole.     The  cold  vintage 

was  pumed  from  the  edges  towards  the  centre  where  the  heat 

ftrongeft  :    it  was  preflcd  down  feveral   times,  and  by 

thefe  means  an  equal    heat  was  maintained  throughout  the 

whole  mafs.     The  fermentation  in  the  vat  where  this  procefs 

had  been  followed  was  iiniihed  twelve  or  fifteen  hoifrs  fooner 

than  in  the  other.     The  wine  was  far  better,  it  was  more 

ate*,  had  a  fupcrior  tafle,  and  was  more  highly  coloured 

a...i  more  generous.     No  one  would   have  faid  that  it  was 

produced  from  the  lame  grapes. 

The  antients  mixed  aromatic  fubftances  wi:h  the  vintage 
in  a  tlate  of  fermentation,  in  order  to  give  their  wines  pecu- 
liar qualities.  We  arc  told  by  Pliny  that  it  was  ufual  in 
Italy  to  fprinkle  pitch  and  rcfin  over  the  vintage  ut  odor  i'/no 
contingcret  el  faporis  acumen.  In  all  the  works  of  that  period 
we  find  numerous  recipes  for  perfuming  wines;  but  thefe 
different  procefles  are  no  longer  ufed.  I  am,  however,  in- 
clined to  think  that  they  were  of  great  benefit.  This  very 
important  part  of  oinology  deferves  the  particular  attention 
of  the  agriculturift.  When  we  confider  the  cuftom  followed 
in  fome  countries  of  perfuming  the  wines  with  rafpberries, 
fhe  dried  flowers  of  the  vine,  &c.  we  may  even  prefage  the 
happieft  effects  from  it. 

Darcet 
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Darcet  has  communicated  to  me  the  following  facts,  which- 
I  take  the  earlieil  opportunity  of  publifhing  here,  as  they 
may  give  rife  to  experiments  proper  for  improving  the  art  of 
vinification. 

"  I  took,"  fays  he,  "  a  calk  called  half  a  muid,  which 
I  filled  with  the  juice  of  untrod  grapes,  and  fuch  as  had  run 
of  itfelf  from  the  grapes  as  carried  from  the  vineyard  to  the 
prefs  :   it  therefore  had  very  little  colour. 

"  This  calk  contained  about  150  quarts.  I  took  about 
thirty  quarts,  which  I  evaporated  and  concentrated  to  nearly 
about  one-eighth  of  the  volume. of  the  liquor;  four  pounds 
of  common  fugar  were  added,  and  a  pound  of  grapes  de 
careme,  after  care  had  been  taken  to  bruiie  them  :  the  whole, 
fomewhat  warm,  was  then  put  into  the  eafk,  which  was  filled 
up  with  the  fame  muft  that  had  been  kept  apart.  A  bunch, 
of  about  half  an  ounce,  of  abfinthium,  dried  and  well  pre- 
ferved,  was  then  put  into  the  cafk,  and  the  cafk  was  (lightly 
covered,  with  its  lid  inverted  :  fermentation  foon  took  place, 
and  proceeded  in  a  brifk  and  free  manner. 

ff  Belides  this  piece  of  muft,  I  caufed  to  ferment  alfo  a 
jar  of  the  fame  containing  about  twenty- five  or  thirtv  quarts, 
with  half  an  ounce  of  fugar  per  quart:  this  wine  fermented 
very  well  in  this  jar,  and  it  ferved  me  for  filling  up  during 
the  fermentation  and  after  the  firft  drawing  oiF,  which  was 
performed  at  the  ufual  time,  and  repeated  a  year  after :  it 
was  afterwards  put  into  bottles  at  the  expiration  of  a  year,  or 
in  the  following  winter. 

"  This  wine  was  made  in  September  1788,  during  fine 
weather,  and  in  a  very  good  year. 

"  It  kept  very  well  even  in  the  bottle,  it  neither  became 
four  nor  turbid  at  the  end  of  feveral  days  \  I  have  (till  two  or 
three  bottles  of  it :  it  begins  to  fade." 

IV.  Ethiology  of  Fermentation. 

The  phenomena  and  refults  of  fermentation  arc  fo  highly 
interefting  in  the  eyes  of  the  chemill  and  the  agrieulturift, 
that,  after  having  conlidered  them  merely  under  a  practical 
point  of  view,  we  mull  now  consider  them  under  the  relation 
of  fcieuce. 

The  two  phenomena  which  feem  mod  worthy  of  attention 
from  the  chemili,  are  the  disappearance  of  the  faccharine 
principle  and  the  formation  of  alcohol. 

As  in  fermentation  there  is  no  abforption  of  air,  nor  addi-. 

tion  of  any  foreign  matter,  it  is  evident  that  all  changes 

8  which 
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which  take  place  in  the  operation  can  be  referred  only  to  the 
departure  of  thofe  fubftances  which  are  volatilifed  or  precipi- 
tated. 

Thus,  by  (ludying  the  nature  of  thefc  fubftances,  and  af- 
certaining  their  conltitucnt  principles,  it  will  be  eafy  for  us 
to  judge  of  the  changes  which  rriufft  have  been  produced  in 
the  nature  of  the  frrit  materials  of  fermentation. 

The  materials  of  fermentation  are  the  fweet  and  faccharine 
principle  diluted  in  water.  This  principle  is  formed  of  fugar 
and  extractive  matter. 

The  fubftanec  volatilifed  is  the  carbonic  acid  gas,  and  that 
precipitated  is  a  matter  analogous  to  the  ligneous  fibre  mixed 
with  potam. 

The  principal  product,  of  fermentation  is  alcohol. 

It  is  evident  that  the  tranfition  of  the  faccharine  principle 
to  alcohol  cannot  be  conceived  but  by  calculating  the  differ- 
ence which  mn(l  be  produced  in  the  faccharine  principle  by 
the  departure  of  the  principles  that  form  carbonic  acid  gas 
which  is  volatilifed,  and  the  depofit  which  is  precipitated. 

Thefe  principles  are,  in  particular,  the  carbon  and  the 
oxygen  :  here,  then,  we  find  carbon  and  oxygen  taken  from 
the  faccharine  principle  by  the  progrefs  of  fermentation ; 
but  in  proportion  as  the  faccharine  principle  lofes  its  oxygen 
and  its  carbon,  the  hydrogen,  which  forms  the  third  con- 
ltituent principle,  remaining  the  fame,  the  characlers  of  the 
latter  element  mutt  predominate,  and  the  fermenting  mafs 
mud  attain  to  that  point  at  which  it  will  only  preterit  aft 
inflammable  fluid. 

In  proportion  as  the  alcohol  is  developed,  the  liquid  changes 
its  nature ;  it  no  longer  has  the  fame  affinities,  nor,  conte- 
quently,  the  fame  dfilblving  power.  The  fmall  quantity  of 
extractive  principle  which  remains  after  having  efcaped  de- 
compofition  is  precipitated  with  the  carbonat  of  potafh  ;  the 
liquor  becomes  clear,  and  the  wine  is  made. 

Vinous  fermentation,  then,  is  nothing,  but  the  continued 
departure  of  carbon  and  oxygen,  which  produces  on  one 
hand  the  carbonic  acid3  and  on  the  other  alcohol.  The  ce- 
lebrated Lavoifier  fu ejected  to  calculation  all  the  phaenomena 
and  refults  of  vinous  fermentation,  comparing  the  products 
of  the  decompofition  with  its  elements.  He  aflumed  as  the 
hatis  of  his  calculations  the  data  furnifhed  to  him  by  analyfis 
both  in  regard  to  the  nature  and  the  proportions  of  the  con- 
ftitucnt  principles  before  and  after  the  operation.  We  mall 
here  tranferibe  the  refults  obtained  by  this  great  man. 
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Materials  of  Fermentation  for  a  Quintal  of  Sugar. 

lib.  oz.  dr.gr. 

Water  -  a  400     000 

Sugar  -  -  -  -J  00     000 

Yeaft  of  beer  in  pafte  1  Water         -  -         7     3     6  44 

compofed  of  J  Dry  yeaft  -  2  12     1  28 

Total         510     000 

Detail  of  the  conjlituent  Principles  of  the  Materials  of 
-  Fermentation^ 
lib.    oz.  dr.  gr. 
407     3     6  44  Of  water  compofed  of  lib.  oz.  dr.    gt. 

Hydrogen  - 

Oxygen  -  * 

loo    o     o     o  Sugar  compofed  of 

Hydrogen  -  - 

Oxygen 

Carbon  '- 

0,1%     I  38  Dry  yeaft  compofed  of 

Carbon 

Azot 

Hydrogen 

Oxygen 

Total        510     o     o  o 

Recapitulation  of  the  conjlituent  Principles  of  the  Materials 
of  Fermentation. 

lib.   oz.  dr.    gr. 
Of  the  water      340     00         o  ^ 
Of  the  water  of  I  V1  » 

Of  the  dry  yeaft  1   to  2  2876  J 

Of  the  water  60     o  o 

Of  the  water  of 

Hydr.^       the  yeaft  1     1  2,  71*40^      9     6"  O     870 

Of  the  fugar  800          o 

Of  the  yeaft  045      930 

n    1     \  Of  the  fug-ar    -  28     00          o  1      0 

Carb-  loftheyeSft     -  o  „  4  SS'io}   **  li  4  59"00 

Azot  of  the  yeaft             -  -           -           005     3*94 

Tstal        510    00         o 
Vol.  X.  B  Tall* 


61 

1 

3 

71-40 

346 

% 

3  <M'6° 

8 

0 

0 

0 

64 

0 

0 

0 

28 

0 

0 

0 

b 

12 

4  59*0° 

0 

0 

5 

2*94 

0 

4 

S 

9-30 

1 

10 

2 

2876 
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Table  of  the  Refults  obtained  by  Fermentation 
lib.   oz.  dr.  gr. 

35    5    4  19 
Ot  carbonic  apid,  f  Oxygen 
compofed  of     I  Carbon 
408  15    5  14 
Of  water,  com-      ?  Oxygen 
pofed  of  I  Hydrogen 


lib. 

*5 
9 

oz.  dr.  gr. 

7  1  34 

14  2  57 

347 
61 

10  0  59 
5  4  37 

Oxygen  combined 

with  hydrogen         -         31     6     I  64 

Hydrogen  combined 

with  hydrogen         -  5^53 

compofed  of        Hydrogen  combined 

with  carbon  -  405 


57  11     1  58 

Of  dry  alcohol, 


o 

I  Carbon  -  1 6  1 1  5  63 

2800 

Of  dry  acetous       rHydrogen  -  -  0240 

acid,  compofed  <  Oxygen  -  -  1   11  4    o 

of                      ^-Carbon  -  -  o  10  o     o 

4     14    3 

Of  faccharine  re-  rHydrogen  -  -  o    5  1  67 

fiduum,  com-  K  Oxygen  -  -  2     9  7  27 

pofed  of             ^Caroon  -  -  1     2  2  53 

1     6     o  50      rHydrogen  -  -  o     2  2  41 

Of  dry  ycaft,         I  Oxygen  -  -  013  114 

compofed  of      |  Carbon  -  -  o     6  2  30 

I  Azot         -  -  -  o     o  2  37 


510     000  510     000 

Recapitulation  of  the  Refills  obtained  by  Fermentation. 

lib.   oz.  dr.  gr. 

7.j     l       ,  /Of  the  water 

lib.  6z.  dr.  pt.    i  ^c  .  ,  -i 

*       I  Of  the  carbonic  acid 
409  10     054  Jofthealcohol 

^  Of  the  acetous  acid 

Of  the  faccharine  renduum 
<Of  the  yea  ft 

{Of  the  carbonic  acid 
Of  the  alcohol 
Of  the 'acetous  acid     - 
Of  the  faccharine  renduum 
Of  the  yeaft       - 

438     6     6  41 


347  10 

0  59 

25  7 

1  34 

31  6 

1  64 

1  11 

4  0 

2  9 

7  27 

0  13 

1  14 

9  *4 

2  57 

16   11 

5  63 

0  10 

0  0 

1  2 

a  53 

0  6 

2  30 

438  6 

6  41 

lib. 
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lib.    oz.  dr.  jot. 

lib. 

oz. 

Jr.gr. 

438     6    6  4i 

Brought  over 

438 

6 

6  41 

rOf  the  water 

61 

5 

4  27 

Of  the  water  of  the  alcohol 

5 

8 

5    3 

71     8    6  66 

Combined  with  the  carbon 

Hydrogen           < 

in  the  alcohol 

4 

0 

5    0 

Of  the  acetous  acid 

0 

2 

4    0 

Of  the  faccharine  refiduum 

0 

5 

1  67 

-Of  the  yeaft 

0 

2 

2  41 

0     0     2  37 

Of  Azot 

0 

5'° 

0 
0 

2  37 

510     000 

0    0 

By  reflecting  on  the  remits  exhibited  by  thefe  tables,  we 
may  clearly  fee  what  takes  place  in  the  vinous  fermentation : 
it  is  fir  ft  obferved  that,  of  the  100  pounds  of  fugar  employed, 
4  lib.  1  oz.  4  dr.  3  gr.  remained  in  the  flate  of  undecompofed 
iugar;  fo  that  the  quantity  of  fugar  really  fubjected  to  opera- 
tion was  onlv  95  lib.  14  oz.  3  dr.  69  gr. ;  that  is  to  fay,  61  lib. 
6oz.  45  gr.  of  oxygen,  7  lib.  10  oz.  6  dr.  6gr.  of  hydrogen, 
and  26  lib.  13  oz.  5  dr.  19  gr.  of  carbon.  But  by  comparing 
the  quantities  it  will  be  found  that  they  are  fufficient  to  form 
all  the  fpirit  of  wine,  all  the  carbonic  acid,  and  all  the  acet- 
ous acid,  produced  by  the  fermentation. 

The  effects  of  vinous  fermentation  are  reduced,  then,  to 
the  feparating  into  two  portions  the  fugar,  which  is  an  oxyd; 
oxygenating  the  one  at  the  expeufe  of  the  other  to  form  car- 
bonic acid;  deoxygenating  the  other  in  favour  of  the  former 
to  produce  a  combuftible  fubftance,  which  is  alcohol;  fo 
that,  if  it  were  poffible  to  combine  thefe  two  fubllances,  the 
alcohol  and  carbonic  acid,  fugar  would  be  re-formed.  It 
is  to  be  obferved  alfo,  that  the  hydrogen  and  carbon  are  not 
in  the  Mate  of  oil  in  the  alcohol ;  they  are  combined  with  a 
portion  of  oxygen,  which  renders  them  mifcible  with  water : 
the  three  principles,  oxygen,  hydrogen,  and  carbon,  are  here, 
then,  ftill  in  a  kind  of  itate  of  equilibrium ;  and,  indeed,  by 
making  them  pafs  through  an  ignited  glafs  or  porcelain  tube, 
they  may  be  re-combined  two  and  two,  and  water  and  hy« 
drogen,  carbonic  acid  and  carbon,  are  again  found. 

[To  be  continued.] 
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III.  Luminous  Appearance,  of  Ocean-Water  caufed  by  Anl* 
mals:  in  a  Letter  from  Prof e //or  M  itch  ill,  of  New - 
\  irk,  to  Profe/Jbr  Bart  on,  of  Philadelphia*. 

OO  obvious  an  appearance  as  the  phofphorefcence  of  ocean- 
water  was  afcribed  to  animals  as  long  ago  as  the  time  of  Pliny. 
Some  of  thefe  adhering  to  the  rigging  of  veifels  in  windy  and 
flormy  w\  her,  and  finning  in  the  dark,  feem  to  have  caufed 
the  appeal ances  known  formerly  by  the  names  of  Caftor  and 
Pollux.  Much  has  been  offered  on  this  fubjeft,  both  phy- 
fically  and  hiftoricallv,  you  know,  by  Charles  Frederic  Adler, 
in  his  DifJ'ertatio  de  Nocliluca  JMarina,  which  is  well  worthy 
of  perufal.  He  has  given  a  magnified  figure  of  a  microfcopic 
worm,  which,  in  the  fea  of  China,  makes  the  fait  water  lu- 
minous. It  is  called  by  fome  French  writers  fcolopendre 
marine  luifante,  and  bv  Linne  nereis  noftiluca.  Some  of  the 
lea-jellies  and  fea-blubbers  have  alfo  been  long  known  to  be 
occafionally  luminous.  The  principal  part  of  thefe  are  me- 
dufas,  which,  at  a  very  early  *. day,  obtruded  themfelves  on 
the  attention  of  naturalifts.  But,  notwithstanding  all  this, 
the  philofophical  world  feems  ftill  to  be  a  good  deal  undecided 
as  to  the  real  caufe  of  the  phofphorefcence  of  the  ocean.  I 
have  therefore  recorded  the  following  facls,  which  fell  under 
my  own  eye,  hoping  they  may  not  be  without  their  ufe  in 
explaining  the  phenomenon.  Pennant,  in  his  Britifh  Zoo- 
logv,  vol.  iv.  exprefles  very  juft  ideas  on  the  fubjeel:. 

On  the  evening  of  Saturday,  the  13th  of  September  1800, 
about  high  water,  as  we  were  preparing,  between  feven  and 
eight  o'clock ^  to  bathe  in  the  bay,  my  attention  was  called 
to  a  remarkable  luminous  appearance  at  the  water's  edge  on 
the  beach.  The  wind  was  from  the  fouthward,  and  the  day 
had  been  fo  warm,  that  about  two  P.  M.  the  quickfilver  in  a 
thermometer  hanging  in  a  {haded  piazza,  on  the  fouth  fide 
of  the  houfe,  had  rifen  to  89  degrees.  At  this  moment  it 
flood  as  high  as  76.  The  diftance  from  the  chamber  win- 
dows to  high  water  mark  is  210  feet.  It  feemed  as  if  the 
beach  was  covered  with  coals  of  fire,  and  that  bright  fparkles 
were  conftantly  emitted  among  them;  The  fmall  undula- 
tion which  moved  to  land  looked  like  a  wave  of  flame  rolling 
along  the  fhore  ;  and  the  water  beyond,  to  the  diftance  of  a 
few  rods,  exhibited  frequent  corrufcations  of  extraordinary 
brightnefs.  On  going  down"  to  the  water,  I  found  the  fand 
covered  with  molfufca  animals,  the  greater  part  of  which 
were  the  medufa  Jimplex.    Thoufands  of  them  had  juft  been 

*  Communicated  to  the  Editor  by  the  Author. 

left 


Animalcular  Thofphorefccnce  of  Ocean  JVu  tcr.  %  I 

left  by. the  receding  tide,  and  were  yet  alive.  Being  incapa- 
ble of  living  long  out  of  the  water,  and  unable  to  furvive  until 
the  next  flood,  they  fecmed  to  be  under  the  influence  of 
their  laft  vital  movements.  They  lay  fo  thick  underfoot,  that 
at  every  tread  many  of  them  were  crufhed  to  pieces.  Befides 
their  fpontaneous  power  to  become  luminous,  whenever  they 
were  moved  they  emitted  light;  and  this  happened  indiffer- 
ently, whether  their  gelatinous  bodies  were  agitated  through 
the  medium  of  air,  water,  or  the  direct  contact  of  the  feet  or 
fingers.  On  walking  among  them,  and  thereby  exciting 
their  luminous  action,  the  beach  refembled  melted  metal  in 
a  red-hot  ftate;  or  the  phenomenon  might  be  compared  to 
a  radiant  glory  furrounding  the  feet,  to  the  diftance  of  a  foot 
and  a  half,  or  more,  at  every  tread.  In  feveral  in  (lances,  the 
light  emitted  by  a  Angle  one,  when  taken,  in  its  frefli  and 
vivid  (late,  into  my  hand,  was  fufficient  to  enable  me  to  de- 
termine the  time  of  night  by  my  watch,  the  minute  and  hour 
hands  being  plainly  to  be  feen  :  but  this  brightnefs  was  but 
tranfient.  Frequently  the  creature  emitted  not  a  particle  of 
light;  and  then,  on  a  Hidden,  the  luminous  appearance 
would  be  confpicuous,  and  as  quickly  difappear.  The  fuc- 
ceffion  of  thefe  lucid  emanations,  from  the  creatures  lying  in 
fuch  numbers  upon  the  wet  fand,  refembled,  if  fmall  things 
may  be  compared  with  great,  the  uniieady  light  of  the  fixed 
ftars ;  and,  indeed,  the  twinkling  of  thefe  phofphorefcent  ani- 
mals below,  and  of  the  celeflial  bodies  above,  afforded  a  fpec- 
tacle  fo  lingular  and  fo  fplendid,  that  I  fpent  good  part  of  the 
evening  in  admiring  it.  I  remarked,  alio,  that  the  fand  on 
which  thefe  animals  were  left  by  the  tide  was  luminous;  and 
found,  on  crufhing  them  to  pieces  in  my  hand,  that  a  faint 
phofphorefcence  was  imparted  both  to  the  fand  and  to  my 
ikin  :  but  in  neither  cafe  did  it  laft  long. 

But  what  was  as  lingular  as  any  part  of  the  phenomenon, 
was  the  effect  produced  by  them  upon  our  bodies  and  clothes 
while  we  were  bathing.  Whenever  the  water  near  one  of 
them  was  agitated,  a  large  fire-ball  feemed  to  burft  upon  the 
view  beneath  the  water;  and  whenever  this  happened  in  con-? 
tact  with  one  of  the  limbs,  caufed  fomc  of  us  inftantaneoufly 
almoft  to  ftart,  for  fear  of  being  burned,  Where  any  of  the 
flimy  matter  was  left,  fomewhat  of  a  luminous  appearance 
was  perceptible  on  our  clothes,  giving  them  and  our  fkins 
fome times  the  appearance  of  phofphoric  fpots,  and  fome times 
the  more  extraordinary  femblance  of  being  painted  over  with 
liquid  fire.  There  were  more  than  one  fpecies  of  animal; 
for  befides  thofc  which,  by  their  magnitude,  were  very  plain 
fubjects  for  examination,  there  were  fome  luminous  fpots  as 

B  3  fmall 


12  Anlmalcular  Vhofphorcjcence  of  Ocean  Water. 

fniall  as  points,  and  as  minute  as  the  eye  could  difcern. 
Thefe  adhered  to  our  clothes  and  (kins,  and,  when  taken  up 
with  the  water  in  veflels  of  glafs,  were  too  {mail  or  too  pel- 
lucid  to  he  diltinguifhed  by  the  naked  eve,  though  they  con- 
tributed eminently  towards  the  eflecl:  or  this  fubmarine  illu- 
mination. This,  I  prefume,  was  the  nereis  nocliluca,  an 
jnteftinal  animal.  I  fuceeeded  in  diicovering  another  fpe- 
cies, which  was  a  (lender  worm  of  about  a  quarter  of  an 
inch  lpn'g,  and  emitted,  at  times,  a  bright  light  of  a  greenifh 
hue.     This  was  probably  a  larger  fpecies  of  nereis. 

Not  being  well  acquainted  with  the  nature  of  thofe  mol- 
lufca-beings,  I  apprehended  feme  inconvenience  from  fuch  a 
mafs  of  animal  matter  left  on  the  fhore  to  putrefy  fo  near  the 
houie.  But  my  caufe  of  alarm  vanifhed  before  the  next  rilmg 
fun  :  for,  during  the  rccefs  of  the  tide,  they  all  perifhed ; 
though,  inftead  of  remaining  a  <rreat  mafs  of  dead  gelatinous 
creatures  on  the  beach,  this  whole  collection  of  living  ani- 
mals, whofe  vivid  exhibitions  of  light  evinced  their  being 
alive  near  midnight,  had  fo  totally  difappeared  before  four 
o'clock,  that  no  other  trace  of  their  having  been  there  could 
be  difcerned,  than  fome  phofphorefcence  in  the  fand,  on 
being  ftirred  up  by  the  foot  or  taken  up  in  the  hand.  They 
»had  loft  their  organifation,  and,  in  fo  fhort  a  time,  diflblved 
into  a  kind  of  flime,  which  penetrated  the  fand,  and  was 
mingled  with  the  water  of  the  next  flood.  On  examining 
the  fpots  at  fix  o'clock  next  morning,  before  the  beach  was 
covered  by  the  tide,  not  a  veftige  of  one  of  this  numerous 
fhoal  of  animals  was  difcoverable  by  day-light.  A  fpeclator 
of  the  morning  fcene  could  not  have  known,  bv  any  thing 
difcernible,  that  fuch  a  brilliant  exhibition  had  been  made 
there  the  preceding  evening,  or  that  a  {ingle  animal  had  been 
caft  afhore  on  the  fpot. 

I  put  feveral  of  the  larger  fpecies  of  thefe  creatures  into 
glafTes  of  their  native  fait  water,  and  carried  them  into  my 
chamber.  During  the  night  I  made  repeated  obfervations 
upon  them,  and  found  that  the  light  they  afforded  was  neither 
perpetual  nor  extended  to  their  whole  bodies.  It  was  inter- 
mitting, and  confined  to  certain  lines  pairing  from  one  ex- 
tremity of  the  creature  to  another.  The  light  was  of  a  blueiih 
colour,  and  the  ftreams  of  it  were  highly  beautiful.  Thefe 
animals  lived  all  night  in  the  water,  and  were  as  lively  as  ever 
in  the  morning.  They  were  almofl  tranfparent,  and  nearly 
of  the  colour  of  the  fluid  in  which  they  were  fufpended;  yet, 
on  placing  them  in  a  good  light,  they  were  found  fufficiently 
ppaque  to  be  diftinclly  examined.  Their  figure  was  globofe, 
r  elliptical,  fliaped  like  a  walnut  The  largeft  were; 
(•  about 
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about  an  inch  and  a  half  in  length,  and  the  lead  as  fmall  as 
the  eye  could  difcern.  Their  Aru&ure  was  too  delicate  to 
allow  them  to  be  examined  in  any  other  manner  than  in  their 
floating  ftate.  They  were  about  of  the  fame  weight  with  fea 
water.  At  their  option  they  could  readily  afcend  and  defcend 
in  it.  And  as  they  have  no  air-veflels  like  fiflics,  they  ac- 
complifhed  their  rife  and  fall  by  a  mere  change  of  their  fpe- 
cific  gravity;  contracting themfelves  into  a  fmaller  volume  if 
they  wiflied  to  fink,  and  expanding  themfelves  to  a  wider  bulk 
if  they  intended  to  fwim.  Before  ten  o'clock  next  morning 
feveral  of  them  were  evidently  dying,  and  before  forty-eight 
hours  had  elapfed  all  of  them  were  dead,  and  fo  entirely  dif- 
organifed  that  not  a  film  or  membrane  was  left ;  but  the 
water,  which  was  a  little  turbid,  had  a  fmall  mud-like  fedi- 
ment,  and  fmelled  ftrong  of  phofphorated  hydrogenous  gas. 

The  nearnefs  of  their  approach  to  pellucidity  difpiayed  their 
internal  flructure  to  the  eye  without  the  trouble  of  anato- 
mifing.  They  might  be  looked  through  without  the  aid  of 
a  dilfecting  inftrument ;  and  their  blood,  though  not  red, 
but  nearly  of  the  pale  colour  of  their  bodies,  reflected  light 
enough  in  the  day-time  to  enable  it  to  be  feen  in  motion, 
brifldy  circulating  through  the  arterious  and  venous  tubes. 
This  view  of  the  circulation  of  the  blood  through  the  whole 
ceconomy  of  a  healthy  animal,  was  one  of  the  molt  interefting 
appearances  in  animated  phyfiology  that  I  ever  had  beheld. 
This  creature,  like  the  echinus,  and  many  more,  had  no 
heart,  but  the  veflels  were  endowed  with  mufcular  power 
enough  to  propel  their  fluids  without  the  aid  of  fuch  an  organ. 
The  pulfations  of  the  arteries  could  be  eafily  counted,  and 
the  little  waves  of  the  circulating  fluid  diftinguiflied  as  they 
pafled  from  the  larger  extremity,  where  the  motion  was  moft 
evident,  to  the  fmailer,  where  it  was  more  evanefcent,  and 
terminated  in  corresponding  veins.  In  thefe  animals  the  cir- 
culation not  only  proceeds,  as  in  other  creatures,  one  while 
fwiftly,  and  at  another  flowly,  but,  at  times,  is  totally  inter- 
mitted or  fufpended,  and  this,  feemmgly,  ad  arb'drium. 
.Eight  large  arteries  received  the  pale  blood  from  a  common 
trunk,  and  conveyed  it  from  one  extremity  toward  the  other. 
They  were  about  equi-di riant,  and  gave  the  animal  a  forne- 
what  ftriped  appearance,  fuch  as  a  flight  intermixture  of  ar- 
fenic  imparts  to  glafs.  The  termination  of  thefe  arteries  in 
continuous  veins  was  very  plain  to  be  feen,  until  their 
ramifications  upon  the  parts  which  appeared  to  be  nutritive 
vifcera  became  too  minute  for  light,  after  which  the  invifible 
lube!-1  feemed  to  connect  their  branches  into  a  common  canal, 

1$  4  or 


£4  Animal cular  Phofpborefcence  of  Ocean  Water, 

or  vena  cava,  whence  the  eight  arteries  before  mentioned 
derived  their  fupply. 

Such  being  the  manner  in  which  their  juices  circulated, 
it  could  now  be  underftood  in  what  part  the  luminous  exhi- 
bition was  made.  I  was  foon  fatistlcd  it  was  in  the  arteries, 
and  not  in  the  veins;  and  the  diaphanous  confidence  of  the 
animal  permitted  this  light  to  be  feen  through  its  fubftanoe 
as  plain  as  through  cryftal.  The  blood,  after  entering  the 
arteries,  and  during  its  fubjection  to  their  action,  became 
luminous,  and  palled  through  like  ftreams  of  ignited  metal  or 
electric  emanations.  And  this  vafcular  illumination,  vari- 
outly  refracted  in  pafling  through  the  pellucid  fubftance  of 
the  creature,  through  the  water  in  which  it  floated,  and 
through  the  atmofphere  to  the  eye,  made  the  whole  body, 
when  feen  at  a  diftance,  appear  luminous.  Thefe  ftreams  of 
light,  however,  were  not  conftant.  They  not  only  intermitted 
when  the  circulation  of  the  blood  was  intermitted,  and  the 
action  of  the  vefTels  flopped  ;  but  very  commonly,  while  the 
fluids  were  pafling  through  their  tubes  with  the  utmoft  ra- 
pidity, there  would  be  no  phofphorefcence  at  all  :  then, 
again,  one  or  more,  and  fometimes  all  the  arteries,  would 
fuddenly  exhibit  the  lucid  phenomenon,  and  the  creature 
and  the  furroundihg  water  nalh  with  light.  This  luminous 
evolution  was  not  confined  to  the  nocturnal  exiftence  of  the 
animal  $  for,  on  attentively  examining  their  functions  by 
day,  when  the  light  was  too  faint  to  be  {ccn,  it  could  be 
eafily  diftinguifhec|,  by  the  colour  of  the  fluid  in  the  veflels, 
that  the  fame  action  was  going  on.  It  appeared  of  a  blueifh, 
or  fomewhat  iridefcent  hue,  along  the  courfe  of  the  arteries, 
though  its  feebler  light,  like  that  of  a  taper,  was  loft  amid 
the  fplendour  of  the  folar  rays.  The  fame  procefs,  however, 
is  going  on  during  the  day-time,  in  thefe  creatures,  though 
unobferved,  that  we  behold  in  the  dark. 

One  of  thefe  medufas  may  be  compared  to  a  glafs  lanthorn, 
freely  permitting  the  light  produced  within  it  to  difiufe  itfelf 
to  the  furrouncTing  fpaces,  while  an  external  obferver  can 
thereby  difcern  what  is  going  on  in  the  infkle.  I  am  fo  en- 
tirely fatisfied  of  the  connection  between  this  evolution  of 
Jight  and  the  circulation  of  arterious  blood,  that  I  want  nq 
clearer  evidence  to  that  point.  It  is  probable  that  in  an  ani- 
mal which  is  entirely  deftitute  of  lungs  as  well  as  of  heart, 
the  pulmonary  function  may  be  performed  by  the  vital  veflels 
themfelves.     la  thefe  creatures  1  believe  this  to  be  the  fact. 

The  light,  then,  which  thefe  marine  animals  exhibit,  may 
be  concluded  to  be  produced  by  a  function  in  them  analogous 
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to  the  refpiration  of  animals  which  are  of  larger  fize  and 
more  complicated  ftru&ure.  The  only  reafon  why  it  is  via- 
ble from  their  bodies  is,  that  the  gelatinous  matter  of  which 
they  confift  is  tranfparent.  It  is  not  improbable  the  fame 
phenomena  would  be  as  obvious  in  the  bodies  of  other  crea- 
tures, and  of  even  human  beings,  if  the  opacity  of  the  ma- 
terials of  which  we  confift  did  not  hinder  the  light  within  us 
from  mining  fo  as  to  be  feen. 

The  remarks  hitherto  made  chiefly  refer  to  the  larger  fpe- 
cies  of  light-emitting  creatures.  The  fame  apply,  as  far  as 
I  can  judge,  to  all  the  fmaller  fpecies.  A  vefTel  of  the  water, 
containing  no  vifible  animalcula,  was  carried,  the  fame- 
evening,  to  my  chamber.  When  agitated  from  without,  it 
fparkled  ;  and  if  ftirred  by  the  linger  within,  the  number  of 
ihining  fpots  increafed.  When  left  to  reft,  lucid  points  were 
frequently  to  be  feen  arranging  themfelves  at  the  fur  face  of 
the  water,  where  it  touched  the  mfide  of  the  glafs.  Some  of 
this  water,  that  was  poured  upon  the  table,  appeared  full  of 
mining  points,  like  fparks  of  fire.  There  was  not  a  doubt  in 
my  mind,  that  thefe  phenomena,  like  the  others,  were  ani- 
malcular; yet,  on  viewing  the  water  in  the  morning,  it  was 
as  tranfparent  as  fea  water  ufually  is,  and  not  a  fingle  crea- 
ture was  to  be  difcerned  in  it.  The  prefumption,  therefore, 
is,  that  this  form  of  marine  light  is  alfo  owing  to  animalcules, 
though  too  fmall  to  be  difcerned  by  the  eye  unaffifted  by  op- 
tical glaflbs.  [  am  fomewhat  doubtful  whether  the  transpa- 
rency of  thefe  minute  light-emitting  creatures  would  allow 
them  to  be  diftinguiflied  if  [  had  had  a  microfcope  with  me. 
Reafoning  in  this  manner,  I  became  peiTuaded  that  the 
luminous  appearance  of  ocean  water  in  other  cafes,  wherein 
no  flam  or  iparkle  was  diftin&ly  to  be  feen,  or  traced  to  an 
individual  point,  but  an  indiftincl;  glow  alone  appeared,  as 
around  the  blades  of  ores,  or  near  the  bows  and  rudders  of 
yefTels  in  motion,  that  the  phaenomenon  was,  in  like  man- 
ner, referable  to  animalcular  action.  And  I  terminated  my 
fpeculation  by  concluding,  that  the  light  emitted  from  mil- 
lions of  thefe  viewlefs  aquatic  animals  concurred  to  produce 
the  general  luminous  appearance  of  the  ocean  in  which  they 
float,  by  the  fame  rule  that  innumerable  clufters  of  iixed  ftars, 
as  modern  allronomcrs  teach  us,  produce  the  luminous  fpots 
or  milky  hue  of  tho/e  portions  of  the  heavens  where  Omni- 
potence has  placed  them. 

I  have  laid  nothing  about  the  manner  in  which  the  light 

is  evolved  in  thefe  animals.     If  it  is  by  the  decomposition  of 

oxygenous  air  that  light  is  fo  freely  emitted,  what  becomes 

pf  the  caloric  ?  for  their  bodies  are  not  fenfibly  heated,  nor 
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warmer  than  the  fluid  in  which  they  fvvim.  Still  it  is  not 
to  be  denied,  that  in  the  decomposition  of  that  triple  fluid 
there  may  he  an  evolution  of  caloric  fufficient  for  the  ceco- 
nomv  of  creatures  fo  fmall,  and  of  a  ftrucTure  fo  nice  and 
exquifite  as  thefe,  and  yet  not  be  meafurable  by  our  ther- 
mometers ;  and  that  oxygen  may  mingle  with  their  fluids  in 
due  quantity.  And  it  may  be  eafily  conceived,  that  during 
the  procefs  light  may  be  evolved,  mfficient,  in  rapidity  and 
quantity  within  them,  to  occafion,  by  tranfmiflion  through 
their  pellucid  forms,  the  phaenomena  of  thefe  and  all  other 
luminous  oceanic  meteors. 

The  animalcular  origin  of  this  phaenomena  is  corroborated 
by  this  additional  coniideration.  At  the  time  when  the  fait 
water  is  remarkably  luminous  in  fome  places,  there  is  very 
little  of  it  to  be  feen  in  others,  though  but  a  few  rods  diftam. 
At  fuch  times,  I  found  that  by  taking  up  parcels  of  the  water, 
and  viewing  it,  there  were  abundance  of  lucid  points  in  thofe 
which  were  moit  luminous,  and  but  few  in  thofe  which  were 
feebly  fo.  The  light  proceeding  from  thefe  invifible  intejli- 
?ias,  when  nearly  and  narrowly  examined,  radiates  from  num- 
berlefs  mining  particles  or  centres;  and,  when  viewed  from  a 
diftance  too  remote  to  permit  thefe  lucid  centres  to  be  feen, 
the  effeft  produced  on  the  organ  of  vifion  is  a  general  and 
weaker  impreflion,  as  if  every  drop  of  water  was  luminous, 
by  reafon  of  fomething  chemically  diflblved  in  it. 

The  fame  creatures  are  not  capable  of  emitting  light  for  a 
long  continuance  of  time.  If  fhaken,  touched,  or  agitated, 
their  luminous  faculty  foon  becomes  cxhaufted,  and  the  water 
in  which  they  float  immediately  returns  to  its  ordinary  co- 
lour. This  is  fo  much  the  cafe,  that  if  a  very  luminous 
portion  of  water  (I  do  not  mean  a  current)  be  much  moved 
by  the  limbs  of  feveral  perfons  fwimming  or  wading  in  it,  its 
huninous  quality  will  in  a  few  minutes  be  fenfibly  diminished. 
Therefore,  when. a  boat  is  rowed  along,  or  a  fhip  is  moved 
by  tfie  wind,  or  when  a  ftream  rumes  over  rocks,  or  againft 
any  kind  of  obftacle,  the  light  emitted  in  fuch  inftances  is 
produced  by  a  fuceeffibn  of  animals,  each  of  which,  on  being 
tlimulated,  evolves,  in  its  turn,  a  certain  proportion  and  dura- 
tion of  light,  and  in  this  manner  gives  continuance  or  per- 
manency to  the  phsenomenon. 

In  October  1772,  Mr.  Forfter  obferved  the  fouthern  ocean, 
beyond  the  Cape  of  Good  Hope,  illuminated  in  a  fimilar 
manner.  (Voyage  round  the  World  by  Cook  and  Forfter, 
vol.  iii.  p.  45.)  The  curious  inquirer  will  be  (truck  with  the 
correfpondtnee  of  the  phaenomena  off  Table-Bay,  and  thofe 
m    Long-Maiid  Sound.     The  circumnavigator  afcribed  the 

luminous 
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luminous  appearance  of  the  fea  water,  in  34  degrees  fouth 
latitude,  to  animals  of  the  fame  genus  which  caiifed  it  in 
400  40  north.  He  favv  the  ocean  luminous  in  580  fouth, 
during  March  1773,  while  the  weather  was  tempeftuous,  and 
fo  cold  that  the  quickfilver  in  the  thermometer  was  as  low  as 
33~catnoon.  Thus  it  appears  thefe  creatures  can  live  in 
water  of  any  temperature  ahove  the  freezing  point.  (IB.  p.  97.) 
An  opinion  has  heen  entertained,  that,  during  the  mining 
of  the  fun,  its  ravs  are  abforbed  by  the  ocean,  and  that  the 
extrication  of  them  again  makes  its  water  luminous.  It  has 
been  conjectured,  too,  that  the  water  of  the  ocean  becomes 
occafionally  fo  highly  electrical,  that  the  brightnefs  it  mani- 
fefts  is  but  the  evidence  of  a  high  charge  of  electricity-  There 
has  been  publifhed,  too,  an  idea  that  the  pllofphoric  matter 
extricated  from  putrefying  fifh  in  the  ocean,  was  the  caufe 
of  this  marine  refplendenee.  And  others  have  even  been  in- 
clined to  think  that  the  light  proceeded  from  fome  attrition  of 
faline  particles  again  ft  each  other,  or  fome  unknown  combi- 
nations formed  among  them.  The  true  caufe  of  the  phaeno- 
menon,  I  am  inclined  to  conclude,  is  neither  of  thefe,  but 
univerfally,  as  far  as  my  knowledge  of  the  fubject  extends,  is 
a  function  of  animals.  Thefe  are  often  confpicuous  in  tem- 
pers, when 

High  o'er  the  poop  the  audacious  fcas  afpire, 
Upruil'd  in  hills  of  fluctuating  fire-         Falconer. 

And  though  the  timid  may  be  imprelTed  with  additional 
Alarm  at  this  appearance, 

Not  fo  the  man  of  philofophic  eye 

And  infpeft  lage;  the  waving  brightnefs  he 

Curious  furveys.  inquiiitivovto  know 

The  caufes  and  materials,  yet  untix'd, 

Of  this  appeai  ance  beautiful Thomson  . 

It  is  remarkable  how  far  thefe  creatures,  on  fome  occatlonF, 
are  carried  up  our  rivers.  During  the  drought  of  the  year 
1796,  when  fea  crabs  were  plentifully  caught  in  ;he  Hudfon 
as  high  as  Poughkeepfie  (eighty  miles  from  New- York),  the 
water  of  the  river  was  luminous  in  the  neighbourhood  of  PoL 
JepelTs  ifland,  as  I  failed  through  the  Highlands  one  dark 
night. 

I  forbear  to  trace  the  analogies  between  thefe  aquatic  ani- 
mals and  the  numerous  aerial  fpeeies  which  emit  light. 
Leaving  thefe  to  your  fagacity  and  penetration,  I  have  only 
to  cpncludc  by  renewing  the  affurances  of  my  refpeel:. 

SAMUEL  L.  MITCH  ILL. 

I^edar-Grove,  Oct.  1.  iSco. 

IV.    Re- 
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A*.  Refe  arches  on  Alumine.  Read  Dec.  J  8,  1S00,  in  the 
Society  of  Tbyfics  and  Natural  Hijlory  at  Geneva,  By 
Theodore  de  Saussure. 

On  (be  Combination  of  Alumine  with  tbe  Carbonic  Acid. 

I*  V/NE  cannot  help  being  aftonifhed  that,  though  moft 
of  the  combinations  of  alumine  with  the  acids  are  Known, 
we  have  ftill  bat  imperfect  notions  refpe&ing  the  union  of 
this  earth  with  a  fubftance  fo  widely  difTufed  as  the  carbonic 
acid.  When  defirous  of  repeating  the  experiments  of 
M.  Humboldt  on  the  abforption  of  oxygen  gas  by  fimple 
earths,  I  wras  induced  to  confider  alumine  in  its  different 
ftates,  and  particularly  in  that  in  which  moft  chemifts  con- 
fider it  as  a  carbonat.  On  this  fubjecl:  I  have  made  fome 
obfervations,  which  may  ferve  to  throw  new  light  on  this 
combination. 

Opinions  of  fome  Chemifls  refpecling  the  Carbonat  s  of  Alumine. 

II.  Bergman,  in  a  difTertation  on  the  aerian  acid,  fays*: 
te  Fixed  air  attacks  pure  argil  with  difficulty,  that  is  to  fay, 
the  earth  of  alum  dried  and  hardened ;  the  precipitation  of 
alum,  however,  by  aerated  alkali,  proves  that  it  may  take  up 
a  fmall  quantity  when  it  is  attenuated  ;  for  though  the  liquor, 
when  well  filtered,  appears  limpid,  it  is  remarked  that,  when 
left  a  few  days  to  the  open  air,  and  a  heat  capable  of  pro- 
moting the  extrication  of  the  fixed  air,  it  becomes  turbid,  and 
Infenfibly  depofits  a  little  earth,  which  was  held  in  folution 
by  the  volatile  fluid.  The  argil  of  Cologne  itfelf  gives,  in  a 
ft-rong  heat,  a  quantity  of  fixed  air  which  exceeds  its  volume 
feveral  times.  It  is  mixed  with  a  little  inflammable  air, 
which  rifes  at  the  commencement  of  the  operation. " 

Bergman  then  gives  the  proportions  of  the  carbonic  acid 
m  artificial  carbonat  of  alumine,  and  finds,  that  ioo  parts  of 
aerian  acid  may  unite  with  30  of  pure  alumine. 

III.  Fourcroy,  in  his  Elements  of  Chemiflrv,  and  his 
work  entitled  Sjf.'me  des  Connoifances  Chimiquesf,  admits 
atfo  the  combination  of  alumine  with  carbonic  acid  gas  under 
the  denomination  of  carbonat:  ift,  According  to  the  expe- 
riments of  Bergman;  2d,  According  to  his  own.  He  ob- 
ferved  that,  if  the  precipitation  of  the  fulphat  of  alumine  by 
an  alkaline  carbonat  be  made  cold,  little  or  no  efTervefcence 
is  produced,  becaufe,  in  his  opinion,  a  part  of  the  carbonic 

*  French  edition  of  his  works,  Vol.  I.  f  Vol.  IV.  p.  61. 

acid 
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acid  gas  which  is  fepa  rated  from  the  alkali  joins  the  precipi- 
tated alumine  and  the  other  part  the  liquor,  which  then 
holds  in  (blution  real  carbonat  of  alumine,  which  may  be 
obtained  by  volatilifmg  the  acid  gas.  He  then  fays,  that 
natural  aluminous  earths  are  very  frequently  found  combined 
with  carbonic  acid,  which  may  be  icparated  by  a  ftronger 
acid. 

Gren  announces  *,  that  alumine  has  no  affinity  for  car- 
bonic acid.  This  author  enters  into  no  detail  on  this  fubjecl, 
and  he  feems  to  fupport  his  opinion  on  the  efTervefcence  pro- 
duced during  the  decompofition  of  the  fulphat  of  alumine  by 
the  alkaline  carbonats. 

C.  Haflenfratz  has  fince  that  time  given  the  fpeciflc  gra- 
vities of  alumine  and  the  carbonat  of  alumine.  Several  other 
authors  have  admitted,  and  Hill  admit,  aluminous  carbonats, 
both  artificial  and  natural. 

IV.  I  mail  now  give  the  refult  of  my  refearches  on  this 
combination.  I  diuolved  fulphat  of  alumine,  known  under 
the  name  of  Roman  alumf ,  in  water,  and  precipitated  it  from, 
the  liquor  cold  by  a  faturated  folution  of  the  carbonat  of  pot- 
ato. Little  or  no  efTervefcence  was  produced,  as  wasobferved 
by  Fourcroy  (III).  This  effecl:,  however,  does  not  take  place 
but  when  the  folution  is  diluted  with  a  certain  quantity  of 
water.  The  alumine  obtained  by  this  operation,  after  having 
been  warned  feveral  times  while  ftill  moift,  and  dried  at  the 
temperature  of  the  atmofphere,  was  equal  in  weight  to  the 
twenty-nine  hundredths  of  the  fulphat  of  alumine  employed  : 
it  diflfolved  in  nitric  acid  with  a  ftrong  efTervefcence,  and  loil 
about  kvtn  hundredths  of  its  weight  of  carbonic  acid  gas. 
The  precipitation  of  the  fulphat  of  alumine  by  the  carbonat 
of  foda  exhibited  rcfults  nearly  fimilar.      I  (hall  here  add, 

*  Manuel  de  Chimie,  §  449  and  516. 

f  For  thcfe  experiments  1  made  choice  of  a  fulphat  of  alumine  which 
contained  but  a  very  fmall  quantity  of  the  oxyd  of  iron,  and  I  afcertained, 
by  comparative  experiments  on  alumine,  as  pure  as  it  poffibly  couki  b~, 
that  this  fmall  dole  of  oxyd  had  no  fenfible  influence  on  the  refults  which. 
I  am  about  to  give.  The  iron  in  the  common  fulphat  of  alumine  is  at  its 
minimum  of  oxydation.  None  of  it  was  precipitated  by  the  alkaline  pruf- 
fiats  till  «fter  the  mixture  had  been  expofed  to  the  free  air  and  the  heat; 
and  it  may  be  cahly  proved  that,  if  alumine  extracted  from  alum  was  em- 
ployed in  the  repetition  of  Humboldt's  experiments,  it  was  by  the  prefence 
of  the  oxyd  of  iron  that  feveral  chemifts  have  been  led  into  an  error  re- 
fpefting  the  abforption  of  the  oxygen  gas  of  the  atmofphere  by  an  earth 
luppoftd  to  be  pure,  and  which  was  not  fo.  For  alumine,  purified  by 
repeated  folutions  in  potafli,  never,  when  moiftened,  exercifed  any  other 
action  on  the  oxygen  gas  of  the  atmofphere  in  the  experiments  I  made  on 
this  fubjefir.  Common  alum,  fufficiently  pure  for  the  alumine  extracted 
from  it  to  give  the  fame  refults  in  its  purifications,  may  be  often  found. 

that 
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that  the  quantity  of  the  carbonic  acid  gas  difengaged  was 
not  conllant  in  the  different  operations,  and  that  it  appeared 
to  me  to  vary  in  the  ratio  of  the  concentration  of  the  alkaline 
carbonats,  and  in  particular  of  the  fuperabundanr quantity 
which  I  added  of  thefe  carhonats  to  decompole  the  fulphats. 
The  precipitates  in  all  thefe  cafes  were  waflied  in  fuch  a 
manner  as  to  avoid  every  error  in  this  ratio. 

V.  A  hundred  parts  of  the  fame  fulphat  of  alumine,  pre- 
cipitated by  carbonat  of  ammonia  in  excefs,  furnifhed  only 
23  parts  of  alumine  dried  at  the  temperature  of  the  atmo- 
fpnere.  The  earth  dilTolved  in  acids  with  a  difengagement 
of  carbonic  acid  gas,  but  it  loft  in  aerian  acid  only  one  and 
a  half  per  cent,  during  the  operation. 

Bertholletj  in  his  ingenious  refearches  on  affinities,  found 
that  alumine  precipitated  by  ammonia  from  potaftied  fulphat 
of  alumine  full  retained  potafh  and  acid.  To  purify  this 
earth,  I  dincjved  it  in  muriatic  acid,  and  precipitated  it  again 
by  carbonat  of  ammonia.  The  23  parts  of  alumine  were,  by 
this  purification,  reduced  to  21  parts.  They  loft  then  one 
and  a  half  per  cent,  of  carbonic  acid  gas  by  their  folution  in 
the  acids.  They  conld  not  form  oclaedral  cryftals  with  ful- 
phuric  acid  ;  and  the  imponderable  quantity  of  muriatic  acid 
which  they  retained  could  not  produce  any  fenfible  error.  In 
the  following  experiments  I  (hall  give  the. name  of  pure  alu- 
mine to  the  earth  obtained  from  alum  iubjecHed  to  this  double 
precipitation. 

I  divided  the  pure  alumine  into  two  parts,  one  of  which, 
was  pulverifed,  and  the  other  left  in  its  natural  ftate  of  aggre- 
gation. They  were  cxpofed  to  the  open  air  for  eighteen  months 
on  a  tablet  in  my  laboratory,  after  which  period  the  pulver- 
ifed alumine  produced  no  eftervefcence*.  The  alumine  which 
had  not  been  pulverifed,  and  which  was  placed  in  the  fame 
circumftances,  produced  a  very  fenfible  one.  This  phaeno- 
nienon  inclined  me  to  think  that  the  eftervefcence  of  the  alu- 
mine, which  I  believed  to  be  in  the  ftate  of  carbonat,  arofc 
from  the  carbonat  of  ammonia  retained  in  the  unpulverifed 
alumine,  and  which  had  been  volatilifed  in  the  other,  all  the 
parts  of  which  prevented  free  accefs  to  the  external  air.  I, 
indeed,  found  that  potafh  triturated  with  the  eflfervefcent  alu- 
mine, difengaged  it  from  ammonia,  and  did  not  produce  the 
fame  effeel  on  the  fame  earth  when  pulverifed. 

*  This  faft  is  contrary  to  that  announced  by  Fourcroy.  {Syjltme  des 
Connoljpinres  Chimiqu-cs,  torn.  ii.  p.  145.)  He  lays  alumine  gradually  takes, 
up  the  carbonic  acid  ^as  ()f  the  atmofpherc.  It  would  be  of  importance  to 
know  the  details  of  th  s  obfervation,  which, in  my  opinion,  was  never  made 
but  by  the  author  heie  quoted. 

VI.  I 
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VI.  I  precipitated  by  liquid  ammonia  a  folution  of  pure 
alumine,  and  obtained,  after  tbe  precipitate  had  been  dried, 
a  quantity  of  fpongy  alumiue,  equal  in  weight  to  that  which 
I  had  obtained  from  the  fame  quantity  of  a  folution  of  alu- 
mine  when  I  decompofed  it  by  carbonat  of  ammonia,  and 
when  I  did  not  add  an  excefs  of  precipitant.  A  hundred 
parts  of  potafhed  fulphat  of  alumine,  entirely  decompofed  by 
ammonia  or  the  carbonat  of  ammonia,  fumifhed  21  parts  of 
fpongy  alumine  dried  in  a  temperature  of  between  72  and  85 
degrees  of  Fahrenheit's  thermometer.  Thefe  21  parts  were 
reduced  to  9,  by  deficcation,  in  a  violent  fufingheat.  A'hun- 
dred  parts  of  the  alum  which  I  employed,  contained,  then, 
no  more  than  about  nine  parts  of  pure  dried  alumine  :  a  pro- 
portion very  different  from  that  which  fome  authors  have 
afcribed  to  the  compofition  of  this  fait. 

VII.  I  diilblved  alumine  to  faturation  in  nitric  acid  diluted 
with  water,  and  placed  in  this  folution  a  rhomboidal  cryftal 
of  carbonat  of  lime.  A  flow  erTervefcence  was  produced, 
which  even  continued  for  fcveral  weeks.  The  alumine  depo- 
rted by  this  operation  produced  no  erTervefcence  with  acids. 
On  this  occafion  it  appeared  to  be  doubtful  whether  calcareous 
earth  alone  be  a  medium  proper  for  uniting  alumine  with 
carbonic  acid  ;  and,  if  I  thought  there  was  reafon  to  afcribe 
to  this  caufe  the  great  quantity  of  carbonic  acid  which  I 
found  in  the  dolomies,  it  was  becaufe  I  wras  deceived  by  the 
extraordinary  quantity  of  alumine  contained  in  fome  fpeci- 
mens  which  I  analyfed.  Mr.  Tennant  had  more  reafon  to 
afcribe  the  properties  of  the  dolomies  to  the  triple  combina- 
tion of  the  carbonic  acid  with  the  calcareous  earth  and  the 
macrncfia,  which  the  dolomies  always  contain  in  a  large 
quantity,  while  the  purevt  contain  only  an  infinitely  fmall 
quantity  of  alumine.  It  appears  that  the  dolomie  is  to  the 
bitter-Jpatb  of  the  Germans  what  marble  is  to  calcareous  fpar. 

I  fubjecled  to  diltillation  alumine  precipitated  from  its  ful- 
phat by  carbonat  of  ammonia,  and  dried  at  the  temperature 
of  the  atmofphere.  I  obtained  from  this  operation,  after  a 
long  and  flrong  incandefcence,  only  wrater5  but  no  carbonic 
acid  gas. 

VIII.  I  thought  I  fhould  be  able  to  explain  the  experiment 
of  Fourcroy,  which  proves  the  pure  and  limple  combination 
of  alumine  with  carbonic  acid,  becaufe  it  is  not  difengaged 
with  eflervefcence  during  the  decomposition  of  aluminous  fo- 
lutions  by  alkaline  carbonats,  by  afcribing  its  refult,  in  part, 
to  the  triple  and  concrete  formation  of  an  aluminous  com- 
bination of  carbonic  acid  and  alkali;  but  I  abandoned  that 
opinion  by  obferving  that,  when  a  folution  of  alumine  is  de- 
compofed 
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compofcd  only  in  part  by  carbonat  of  foda  and  potam,  dn 
illumine  is  obtained,  which  makes  no  fenfible  effervefcence 
with  acids,  though  there  was  no  effervefcence  during  its  pre- 
cipitation. I  then  thought  that  the  water  of  the  folution, 
which  mull:  be  a  little  diluted  to  produce  no  effervefcence, 
might  be  alone  fufficient  to  retain  the  carbonic  acid.  But 
this  quantity  of  water,  compared  with  the  volume  of  the  car- 
bonic acid  which  ought  to  refult  from  the  decompofition  of 
the  alkaline  carbonat,  could  retain  by  its  own  affinity  for  the 
carbonic  acid  only  a  very  fmall  part  of  that  which  remained 
in  the  folution.  May  we  not  here  fuppofe,  agreeably  to  the 
ideas  of  Berthollet  refpetting  affinities,  that  the  alumine  pre- 
cipitated contributes  by  its  mafs,  conjointly  with  the  acidi- 
ferous  folution  and  the  alkali,  to  retain  the  carbonic  acid  ? 
\\rc  (hall  find  hereafter  that  the  carbonated  water  diffolves 
alumine.  But  this  folution,  when  filtered,  feems  alio  to  aban- 
don its  carbonic  acid  in  the  open  air  as  eafily  as  pure  carbon- 
ated water. 

IX.  I  have  already  mentioned  (II.)  what  Bergman  ftates, 
that  when  a  folution  of  alumine  is  precipitated  by  alkaline 
carbonats,  there  is  formed  in  the  liquor,  when  it  has  been 
expofed  feveral  days  to  the  free  air  and  heat,  an  earthy  de- 
pofit,  arifing  from  the  expulfion  of  the  carbonic  acid  which 
held  it  in  folution.  I  repeated  this  experiment  with  all  the 
alkalies  fatu rated  with  carbonic  acid,  but  I  never  could  ob- 
ferve  any  precipitation  pofterior  to  that  of  the  alumine  by  the 
alkaline  carbonat ;  and  I  think  it  probable  that  the  refult 
Bergman  obtained  was  becaufe  his  alumine  was  not  pure,  or 
becaufe  his  alkalies,  being  imperfectly  faturated  with  car- 
bonic acid,  had  difTolved  a  fmall  quantity  of  earth.  Betides, 
the  precipitate  I  ought  to  have  obtained  would  have  been 
a  combination  of  alumine  and  alkaline  carbonat. 

Being  defirous  to  afcertain,  by  a  more  direct  experiment 
than  the  preceding,  if  carbonated  water  was  capable  of  dif- 
folvins;  alumine,  I  put  into  two -necked  bottles  pure  alumine 
recently  precipitated  bv  carbonat  of  ammonia,  and  ftill  moift, 
I  diluted  it  with  a  great  quantity  of  diftilled  water:  I  caufed 
to  circulate  for  eight  hours,  into  this  mixture,  a  current  of 
carbonic  acid  gas,  This  water,  when  filtered,  was  fubjecled 
to  ebullition  :  it  immediately  became  turbid  and  depofited 
alumine,  which  potafh  was  able  todiffolve.  The  carbonated 
water  of  alumine  became  turbid  alfo  on  being  mixed  with 
fome  drops  of  ammonia ;  and,  at  laft,  by  the  mere  agitation 
of  the  corked  bottle,  in  which  it  was,  when  only  half  full. 

I  collected  two  or  three  grains  of  the  alumine,  precipitated 
from  the  carbonated  water  by  means  of  its  expofure  to  the  air: 
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it  produced  no  efiervefeence  by  diflblving  in  acids,  even  when 
I  made  the  proof,  before  it  was  completely  dried  at  the  tem- 
perature of  the  atmofphere.  The  cafe  is  the  fame  with  the 
al u*i me  deposited  at  the  bottom  of  bottles  in  which  the  car- 
bonic acid  gas  had  circulated. 

X.  Bergman*  then,  had  reafon  to  announce  that  alumine, 
carbonic  acid,  and  water,  can  enter  into  combination,  though 
the  experiments  on  which  he  founded  his  aifertion  do  not 
appear  to  me  proper  for  proving  it ;  but  he  ought  not  to  have 
admitted,  that  alumine  with  carbonic  acid  formed  a  concrete 
carbonate. 

On  the  other  hand,  Gren  had  fome  reafon  for  faying  that 
alumine,  preeipitated  from  its  folutions  by  alkaline  carbonates, 
did  not  prefent  itfelf  in  the  form  of  carbonate  of  alumine.  But 
he 'ought. not  to  have  inferred  that  alumine  hni  no  affinity 
for  carbonic  acid,  (incc  we  have  feen  that  carbonated  water 
diifolves  that  earth.  Under  thefe  two  points  of  view,  both 
thefe  chemifts  feem  to  have  been  deceived,  though  with  op- 
pofite  fentiments,  as  too  often  happens  when  a  particular 
truth  is  given  out  as  a  oeneral  truth. 

Of  Native  Carbonates  of  sllumine. 

XT.  Hitherto  I  have  examined  only  thofe  aluminous  car- 
bonates confidcred  as  the  production  of  art.  It  now  remains 
for  me  to  fpeak  of  thofe  which  are  confidered  as  natural. 
[  (hall  not  examine  whether  the  carbonic  acid  forms  com- 
pound or  ternary  combinations  with  alumine  and  another 
earth  or  a  metallic  oxide.  There  is  no  need  to  fay,  that  be- 
eaufe  thefe  combinations  exift,  we  ought  to  conclude  that  the 
carbonic  acid  forms  with  alumine  a  concrete  carbonate. 
Bergman  infers  that  the  latter  compound  exifts  in  nature, 
becauie  the  argil  of  Cologne,  expofed  to  a  ftrong  heat,  gave 
him  feveral  times  its  volume  of  carbonic  acid  gas.  If  we  put 
out  of  confideration  the  ternary  or  quaternary  combinations 
in  which  the  argil  of  Cologne  may  be  found,  fiace  it  con- 
tains the  half  Or  the  fourth  of  its  weight  of  fubftances  foreign 
to  alumine,  the  eonclulion  of  Bergman  would  be  juft,  if  it 
were  certain  that  its  earth  contained  no  vegetable  or  animal 
matter.  But  as  the  greater  part  of  the  argils  found  at  the 
uirfacc  of  the  earth  contain  fome,  and  as  they  detonate  (lightly 
with  nitre,  little  credit  can  be  given  to  the  observation  of 
Bergman ;  efpecially  as  he  adds,  that  the  carbonic  acid  <{as 
he  obtained  was  mixed  with  hydrogen  gas,  which  feems  to 
announce  here  the  decomposition  of  fome  vegetable  or  ani- 
mal matter,  or  of  water  prefent  with  carbon  in  this  argil  *, 
t  Sec  Home's  frinc-iplts  of  Agriculture  ^    .    1  aion. 
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There  is  another  earth  of  the  fame  kind,  but  much  freer  from 
foreign  principles.  It  is  denoted  in  mo(t  authors  under  the 
name  Or  the  pure  argil  of  Hales  (re'ine  thonefde  de  Wertitr)* 
the  place  where  it  was  found.,  in  the  garden  of  the  college  of 
Hales,  and  in  the  neighbourhood  of  an  apothecary's  fliop ; 
its  exterior  form,  its  {'mall  quantity,  and  its  purity,  have  made 
fome  authors  fuppofe  that  it  was  a  production  of  art.  Thig 
may  he,  but  it  merits  no  lefs  the  attention  of  naturalills,  fince 
it  has  characters  whieh  alumine  prepared  artificially  has  not. 
M.  Lenz  fays,  the  pure  argil  is  found  in  other  places  than  at 
the  college  of  IJalcs  ;  but  lie  does  not  fay  whether  it  be  cry- 
ftallized  like  that  whieh  is  here  alluded  to. 

M.  Schreber,  who  analyied  this  fubttance,  confiders  it  as 
a  combination  of  alumine  with  carbonic  acid,  water,  and  a 
little  lime,  filex,  iron,  inflammable  matter,  and,  fometimes, 
gypfum.  I  have  not  been  able  to  procure  the  details  of  the 
labour  of  this  naturalift  on  this  earth,  but  the  fmall  quantity 
(about  live  grammes  or  77  grains)  which  I  had  at  my  dif- 
pofal  was  fufficicnt  to  perfuade  me  that  it  contained  no  car- 
bonic acid.  I  ihall  here  defcribe  the  principal  external  cha- 
racters of  it,  according  to  thefpecimens  from  which  I  obtained 
my  refults.  It  is  as  white  as  fnow;  its  external  form  is  kidney 
or  muili room  ;  it  has  a  fine  earthy  frafture,  is  tender  and  al- 
moin friable;  adheres  little  to  the  tongue,  is  fomewhat  trans- 
lucid  at  the  edges,  and  feems  fine  to  the  touch,  but  not  fat*. 

*  Pure  fpongy  or  gelatinous  alumine  is  not  Fat  or  un£tuous,  or  at  leaft 
if  is  nor  more  fo  than  anv  Other  earth  reduced  to  the  farce  flate  of  divifion  ; 
loes  not  even  become  fo  by  being  mixed  with  water  after  it  has  been 
dried  at  the  temperature  of  the  atmofphci  e.  Under  thefe  circumftances 
it  cannot  refoive  itfelf  with  that  liquid  into  a  connected  pafle,  more  or  lefs 
vifcous,  like  the  greater  part  of  the  native  clays :  alumine  is  indebted  for 
it;  un£h)bflty,  which  is  improperly  confidered  as  one  of  its  effential  cha- 
racters, only  to  its  mixture  with  other  fubftances. 

The  cafe  is  the  fame  with  the  earthy  odour,  which  is  confidered  as  effen- 
tial to  moiftcned  alumine,  and  which,  in  my  opinion,  does  not  belong  to 
this  earth,  when  difengaged  from  every  combination.  It  is  found  that 
this  odour  decreafes  in  argil  in  proportion  as  it  is  deprived  of  the  oxide  of 
iron.  M'»litened  alumine,  obtained  from  common  alum,  affects  the  organs 
of  fmell  in  u  rtianher  fcarcely  fenfible ;  but  the  earthy  odour  no  longer 
.;  in  ;ii  limine  pmified  by  potafh,  when  it  has  been  again  moiftened. 
after  bein^  dried  in  the  common  temperature  of  the  atmofphcre.  If  a  de- 
licate fmell  can  diftinguifli  it  at  the  moment  of  its  precipitation,  it  is  be- 
caufe  the  alumine,  aftef  hiving  been  diffolved  once  in  potafh,  retains  a 
Imall  quantity  of  the  oxide  of  iron  ;  toe  alumine,  purified  in  one  operation 
by  rhis  laft  procefs,  can  furnith  by  alkaline  pruifiates,  a  quantity  of  pruiliate 
; -on  very  fuperior  to  that  which,  always  exifts  in  the  pureft  alkaline 
nrulliates.  By  moan-,  or  trituration  with  oxide  of  iron,  i  communicated  to 
inodorous  alumine  an  aluminous  or  earthy  odour.  It  is  poifible  that  this 
fubftance  may  commumcitc  the  fame  odour  to  other  earths,  for  Vauquelin 
found  that  fome  chalcedonies  exhaled  an  aluminous  odour  when  triturated, 
'hough  they  contained  no  alumine. 

4  By 
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By  a  microfcope  of  a  magnifying  power  equal  to  ooo  or 
3-0,"  it  appeared,  as  Schreber  has  remarked,  that  it  is  com- 
pofed  of  imall  tranfparent  prifmatic  cryftals,  comprefTed  and 
terminated  by  blunted  pyramids.  I  was  not  able  to  difcover 
this  cry  utilization  in  alumine  prepared  artificiiiliy. 

At  the  firft  degrees  of  incandefcenee  it  lbfes  about  two- 
thirds  of  its  weight.  Alumine  lofes  only  fifty-eight  hundredths. 

A  decoction  of  it  in  water  did  not  change  teft  paper,  but 
it  became  turbid  by  the  oxalate  of  potafh  and  folution  of  ba- 
rytes.  This  folution,  evaporated  to  drynefs  in  a  gentle  heat, 
left  a  refiduum  which  was  only  the  0*022  part  of  the  alumine 
employed.  It  was  compofed  of  fulphate  of  lime,  and  a  yellow 
matter,  fufceptible.  of  being  carbonated  by  combination,  and 
iimilar  to  vegetable  extract. 

A  gramme  (15*44  grains)  of  the  argil  of  Hales,  difiolved 
cold,  a  hundredth  part  excepted,  in  nitric  acid,  without  pro- 
ducing any  effervefcence.  None  was  produced  when  the  folu- 
tion was  made  at  a  heat  equal  to  6o°  of  Reaumur  (1670  Fahr.). 
The  fulphuric  acid  diflblved  it  alio  cold,  almoft  entirely,  and 
without  effervefcence. 

A  folution  of  this  earth  by  the  nitric  acid  was  not  rendered 
turbid  bv  muriate  of  platina. 

The  lame  folution  was  precipitated,  cold,  by  carbonate  of 
ammonia  in  excefs.  The  liquor,  when  filtered,  was  expofed 
to  ebullition,  to  try  whether  it  contained  glucina.  By  this 
operation  it  became  pretty  turbid ;  the  new  fubftance  was 
carefully  collected,  and  weighed,  when  dried  at  the  tempe- 
rature of  the  atmofphere,  about  fetfen -hundredths  of  the  na- 
tive argil :  but  I  doubt  whether  it  was  glucina^  for  it  pro- 
duced no  effervefcence  when  diflolving  in  nitric  acid,  as  glu- 
cina would  have  done  in  the  like  cafe,  according  to  the  expe- 
riments of  Vauquelin.  A  folution  of  it  in  nitric  acid  in  ex- 
cefs was  not  precipitated  by  pruffiate  of  potafh,  oxalate  of  pot- 
afli,  and  fulphuric  acid  ;  but  it  was  by  ammonia.  This  pre- 
cipitate was  foluble  in  potafh;  it  was  therefore  not  gadolinite. 
Was  it  a  new  fubftance,  or  alumine  united  to  a  bale,  which 
gave  it  the  property  of  diflolving  in  carbonate  of  ammonia? 
Thofe  who  poffefs  argil  of  Hales  in  fudicient  quantity  may  be 
able  to  determine  this  queftion. 

Potafh  was  able  to  diilblve,  an  imponderable  quantity  of 
the  oxide  of  iron  excepted,  the  alumine  precipitated  from  the 
nitric  acid  by  the  carbonate  of  ammonia  in  the  preceding  ope- 
ration. This  alumine,  feparated  from  potafh,  cryftallized  in 
oetaedra  with  the  alkaline  addition  requifite  in  fuch  a  cafe. 

The  argil  of  Hales,  projected  into  nitre  in  fufion,  produced 
no  detonation ;  it  mowed  only  in  oblcurity  a  very  faint  blue 
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trace,  which  undulated  at  the  furface  of  the  fait.  But  this 
effect  is  doubtful :  when  projected  on  ignited  iron,  it  retained 
a  light  fcarctly  fcnfible. 

hi  the  lad  place,  I  fubjeefed  to  diftillation,  at  a  red  heat, 
in  a  luted  glafs  retort,  one  gramme  and  a  half  (23*16  grains) 
of  this  lubltuncc.  I  obtained  fome  drops  of  ajiquid  tranf- 
parent  as  water,  and  a  quantity  of  air  which  did  not  exceed 
the  capacity  of  the  veifelfl  tiled  for  cliftilling.  This  air  con- 
tained one  or  two  hundredths  of  carbonic  acid  gas;  a  quan- 
tity inferior  to  what.  J  expected  to  obtain  by  the  decompofi- 
tion  of  water  and  the  inflammable  matter  contained  in  the 
clay.  The  carbonic  acid  gas,  naturally  belonging  to  the  air 
of  the  yeffela  anterior  to  the  diftillation,  mult  be  deducted 
from  the  eltiniation  I  have  given. 

XII.  I  thall  recapitulate,  in  a  few  words,  the  principal 
reful ts  of  thefe  observations  : 

lit,  Aluminc  does  not  form  with  carbonic  acid  a  concrete 
carbonate  of  alumine;  or,  at  leafr,  no  one  has  been  able  to 
form  that  combination.  \ 

2d,  The  fubttanee,  hitherto  confidered  as  artificial  concrete 
carbonate  of  alumine,  is  the  remit  of  the  union  of  alumine  with 
alkali  and  carbonic  acid.  This  acid  docs  not,  probably,  enter 
into  this  combination  but  by  its  affinity  for  the  alkali. 

3d,  Alumine  does  not  feem  to  unite  with  carbonic  acid 
but  in  the  cafe  when  the  latter  is  diilblved  in  water;  when 
this  earth  precipitates  itl'elf  from  this  folution  by  the  volati- 
lization of  the  carbonic  acid,  it  does  not  appear  in  the  Hate 
of  carbonate. 

4th,  Native  clays,  confidered  by  fome  authors  as  carbonates 
of  alumine,  did  not  appear  to  me  to  be  in  that  (late. 

5th,  The  native  argil  of  Hales,  precipitated  from  its  folu- 
tions  in  nitric  acid  by  carbonate  of  ammonia  in  excefs,  leaves 
in  folution  in  the  latter  fait,  a  fublianceor  combination  which, 
deferves  further  examination. 

[To  be  continued.] 


V.    Defcripthn    of  a    Hor/'e   without    Hair,       By    C.   Dr 

La stev 11  1 1:,   Member  of  the  Vh'ilomat'ic  Society  *. ' 

JL  HE  firft  men  who  obferved  nature,    ftruck  with   the 

wonders  which   it  continually  prefented  to  their  minds,  fell 

into  the  marvellous,  becaufe  they  were  as  yet  unacquainted 

with  its  laws,  its  means,  and  its  powers.     Such  is  the  origin 

*  loom  t)\c  Journal  chPbvJiqnt,  Floreal,  an.  9- 
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of  thofe  ridiculous  tales  and  abfurd  fuppofitions  to  be  found 
in  anlient  authors,  and  which  have  been  tranfmitted,  from 
age  to  age,  till  the  period  when  mankind  began  to  examine 
with  more  accuracy,  and  to  make  better  observations. 

By  multiplying  rcfearehes  they  have  been  rendered  more 
exact :  at  p  relent  there  is  no  neccllity  for  believing  a  fact 
merely  becanfe  it  contains  fomething  of  the  marvellous,  or 
is  mentioned  by  fuch  or  fuch  an  author. 

Is  the  horfe  without  hair,  which  forms  the  fubjecl:  of  this 
article,  to  he  eonfidered  as  a  new  variety  in  the  fpecies,  or 
are  the  characters  bv  which  this  feems  to  be  indicated  a  mere 
accident,  produced  by  difeafe,  or  the  effect  of  art  ?  The  proofs 
I  have  obtained,  and  the  obfervations  I  have  made  on  this 
animal,  incline  me  to  believe  that  it  is  an  individual  of  a 
peculiar  variety.  (i  Inltead  of  contracting  the  limits  of  its 
power,"  lays  Buffon,  fpeaking  of  nature,  "  we  muft  enlarge 
and  extend  them  even  to  immenfity ;  we  mull  fee  nothing 
impofiible,  we  mult  i'uppole  every  thing,  and  believe  that 
every  thing  which  can  be  rcallv  exifts  !"  Though  the  num- 
ber, indeed,  of  the  travellers  who  give  themfelves  the  trouble 
to  make  obfervations  is  very  incontiderable,  we  however  are 
daily  made  acquainted  with  new  facts,  and  we  fee  nature 
extended  in  proportion  as  we  give  extenlion  to  our  rcfearches. 
By  comparing  the  countries,  the  productions  of  which  are 
known  with  thofe  which  have  not  vet  been  examined  bv  na- 
tural ills,  it  may  be  eafily  perceived  that  the  field  which  re- 
mains for  us  to  be  palled  over  is  of  greater  extent  than  that 
palled  over  by  our  predeceHbrs.  If  the  number  of  the  fub- 
itances  contained  in  the  bowels  of  the  earth,  and  that  of  the 
beings  which  elude  our  refearches  at  its  l'urface,  is  prodigious, 
may  we  not  alfo  believe  that  there  exitt  fubftances  and  beings 
more  eafily  to  be  clifcovered,  of  which,  however,  we  have  as 
yet  no  accounts  ? 

I  mall  now  relate  the  hiflorv  of  the  horfe  without  hair  and 
mane,  fuch  as  I  received  it. — lie  was  purchafed,  about  ten 
years  ago,  at  Vienna,  by  a  Frenchman  named  Alpi,  formerly 
employed  in  the  menagefteof Versailles,  by  whom  he  was 
exhibited  in  feveral  towns  of  Germany  with  other  animals, 
and  afterwards  fold,  for  fifty  louis,  to  the  Veterinary  School 
at  Berlin.  This  horfe  had  been  taken  from  the  Turks  dining 
the  lad  war,  and  carried  by  an  Aultrian  officer  to  Vienna. 
Alpi  exhibited  him  under  the  name  of  the  Horfe  of  the  Nile, 
and  faid  he  came  from  Africa.  He  yoked  him  to  a  cart  on 
Which  he  carried  about  his  animals.  Four  years  ago  he  was 
in  the  Veterinary  College  of  Berlin. 

This  horfe  appears  to  me  to  be  about  twenty  years  of  age $ 
C3  he 
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he  eats  the  fame  food,  and  in  the  fame  quantity,  as  commom 
horfes :  he  is  meagre,  as  he  always  had  been  from  the  time 
he  was  brought  to  the  Veterinary  School.  He  is  ftrong  and 
vigorous,  trots  fomewhat  hard  on  account  of  his  age,  and 
becaufe  he  has  been  employed  in  the  draught.  He  is  very 
fenfible  to  cold,  and  therefore  during  winter  is  always  kept 
exceedingly  warm.  His  head  is  fmall  and  well  made,  the 
neck  pretty,  and  the  cheft  open;  his  legs,  on  which  he.  (lands 
well,  are  (lender ;  but  the  red  of  his  body  is  not  fo  beautiful, 
on  account  of  his  age  and  meagre  ftate. 

He  differs  from  other  horfes  onlv  in  the  want  of  hair,  the 
depreffion  of  his  forehead,  aud  the  noife  he  makes  when 
breathing.  I  have  carefully  obferved  all  the  parts  of  his 
bodv,  even  the  interior  of  the  ears,  and  I  have  found  only  a 
black  bridle,  about  three- tenths  of  an  inch  in  length,  on  the 
lower  eye-lid  of  the  left  eye.  His  fkin  is  of  a  black  colour 
inclining  to  gray,  with  fome  white  fpots  on  the  flanks  and 
groin.  It  is  plaited  on  the  upper  part  of  the  cheft,  is  very 
ioft  to  the  touch  on  the  whole  body,  and  has  si  finning  and 
unctuous  appearance.  What  gives  reafon  to  believe  that  the 
want  of  hair  in  this  animal  is  neither  the  effect  of  art  nor  the 
refult  of  difeafe  is,  that  the  fkin  on  the  nofe,  around  the  nof- 
trils,  and  on  the  upper  and  lower  lips,  differs  from  that  of 
other  horfes,  and  has  all  the  characters  above  indicated  :  it 
has  almoft  all  the  appearances  of  that  of  the  Turkifh  dog. 
A  very  dittinguifhing  character  is  the  depreffion  in  the  middle 
of  the  forehead,  meafuring  from  the  anterior  angle  of  the 
eyes  and  the  angle  of  the  mouth.  This  deprefiion,  which 
contracts  the  aperture  formed  by  the  nafal  bone,  occafions 
fome  embarraffment  to  the  animal  in  breathing,  and  at  each 
infpiration  and  expiration  it  makes  a  noife  which  may  be 
compared  to  that  made  by  a  perfon  wrhen  the  noftrils  are 
obftructed.  This  noife  increafes  when  the  animal  has  been 
running,  or  employed  in  hard  labour.  He  has,  however, 
ftrong  lungs  and  good  wind. 


VI.  Defcription  of  a  newly  invented  Galvanometer,  and 
an  Account  of  fome  Experiments  made  with  Volta's. 
Pile  upon  fever al  of  the  Gafes.     By  W.  H.  PepYs  junt 

Efn.* 
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(JRING  a  courfe  of  experiments  upon  atmofpheric  elec-v 
tricity,  with  which  I  occupied  myfelf  in  the  year  1798,  I 

*  Communicated  by  the  author. 
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had  frequently  occafion  to  make  ufe  of  the  gold-leaf  electro- 
meter invented  by  Mr.  Bennet. 

f  had  often  been  wifhing  that  fome  inftrument  could  be 
devifed  to  meafure  the  galvanic  action  of  a  plate  of  filver  and 
one  of  zinc,  when  connected  with  the  tongue  and  upper  lip; 
and  as  fome  philofophers  had  all  along  maintained  that  the  gal- 
vanic and  electric  fluid  were  the  fame,  the  delicate  fenfibility 
of  the  gold-leaf  electrometer  fuggefted  the  idea  of  accommo- 
dating it  to  the  object  I  had  in  view,  for  which  purpofe  I 
adopted  the  following  conftruction  : 

Fig.  1.  (Plate  I.)  reprefents  the  galvanometer  complete, 
the  top  or  lid,  to  facilitate  the  defcription,  being  mown  above 
the  glafs  cylinder  inftead  of  being  infertcd  in  its  mouth,  as  it 
is  when  the  inftrument  is  in  ufe.  The  top  confilts  of  two 
circular  plates  of  brafs  fattened  to  each  o>her,  and  attached 
to  a  cork  which  fits  into  the  cylinder.  The  undermoft  plate 
has  an  oblong  hole  cut  though  it  (as  has  alfo  the  cork),  and 
from  this  hole  a  groove  pafies  to  the  outer  edge  of  the  plate 
to  admit  a  thin  flip  of  filver  A  A,  and  allow  it  to  Hide  back- 
wards or  forwards  between  the  plates,  for  the  purpofe  of 
moving  the  gold  leaves  a,  attached  to  the  iilver,  nearer  to  or 
further  from  the  upright  pieces  B  and  C.  This  part  of  the 
conitruction  is  alfo  fhown  in  fig.  2.  which  reprefents  the  me- 
tallic part  of  the  cover  inverted,  AA  being  the  flip  of  filver. 
One  end  of  the  filver,  viz.  that  which  defcends  into  the  cylin- 
der (fig.  1 .),  is  flit,  for  the  purpofe  of  receiving  the  gold  leaves. 

BB,  CC,  are  two  pieces  of  zinc,  the  uprights  of  which  can 
be  made  to  approach  to  or  recede  from  each  other  by  means 
of  a  Hide  in  the  tranfvp.rfe  pieces  at  the  bottom  of  the  jar,  and 
which  is  rcprefented  in  fig.  3.  The  two  pieces  of  zinc  are 
kept  at  the  diftance  defired  by  means  of  the  fcrew  D,  fig.  1 
and  3. 

The  zinc  BB,  properly  fpeak.ing,  is  of  two  pieces,  attached 
by  a  joint  at  E  to  facilitate  the  arrangement  when  the  intiru- 
ment  is  intended  to  be  put  in  action. 

The  bottom- part  ?;*,  which  receives  the  glafs  cylinder,  is 
of  box-wood,  and  is  furnifiied  with  glafs  feet,  FFF,  for  the 
purpofe  of  occasional  inhalation. 

The  inftrument  being  fitted  up  to  my  liking,  I  tried  its 
effect  by  introducing  the  exterior  end  of  the  flip  of  filver  be- 
tween my  upper  lip  and  gum,  and  laying  the  moveable  piece 
of  zinc  upon  my  tongue.  The  diftance  of  the  two  pieces  of 
zinc  was  i-4th  of  an  inch.  I  could  not  perceive  the  fmalleft 
effect  to  take  place.  I  tried  it  with  the  zinc  pieces  1  -8th  of 
an  inch  afunder,  and  alio  at  the  diftance  of  i-i6th,  but  ftill 
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without  obferving  any  divergence  of  the  gold  leaves  or  any 
peculiar  tafte. 

Wlu-n  the  gold  came  into  ahfolutc  contact  with  the  zinc 
the  tatte  was  mliantty  percept ible,  in  the  lame  manner  as 
when  an  immediate  connection  is  eftabliuV'd  between  zinc, 
and  iilver,  by  bringing-  them  into  contact  between  the  teeth 
alter  they  have  been  properly  difpofed  in  the  mouth;  but 
[  could  never  perceive,  when  they  were  feniibly  afunder,  the 
imallett  effect,  and  therefore,  after  repeated  fruitlefs  attempts 
to  increafe  the  action  by  enlarging;  the  iurfaees  of  the  metals 
in  contact  with  the  mouth,  laid  the  inftrument  afide,  as  ufe- 
lefs,  except  as  a  more  delicate  electrometer. 

As  I  attributed  niv  want  of  fuccefs  not  fo  much  to  any 
error  either  in  the  principle- or  conltruetion  of  my  inftrument, 
as  to  the  imallnefs  of  the  galvanic  charge,  M.  Voha  had  no 
fooner  made  his  pile  known,  than  it  occurred  to  me,  that,  as 
a  ftroHger  charge  miffHt  now  be  obtained,  the  inltrument  I 
had  conttructed'  would  certainly  be  affected  by  it,  if  the  elec- 
tric and  geilvanic  fluid  p  off effed,  identity. 

My  friend,  Mr.  Henry  Lawfon,  having  conftru&ed  a  pile, 
confiiting  of  80  pieces  of  zinc,  and  as  many  of  iilver,  we 
made  the  experiment  together.  The  filver  of  the  galvano- 
meter was  connected  with  the  upper  piece  of  the  pile,  which 
was  zinc,  While  the  filver  end  of  the  pile  was  in  contact  with 
the  zinc  of  the  galvanometer.  The  Hiding  pieces  BC  were 
then  adjuftcd,  and,  at  t lie  diftance  of  i-^d  of  an  inch  from 
each  other,  the  gold  leaves  diverged  :  upon  prefenting  excited 
gUfe  they  opened  {till  further,  proving  it  to  be  that  Hate  called 
plus,  or  pofitwe. 

We  then  reverfed  the  connection,  making  the  lower  or 
zinc  end  oi  the  galvanometer  join  the  upper  or  zinc  end  of 
the  pile,  and  the  Iilver  flip  join  the  lower  or  iilver  end  of  the 
pile.  In  this  cafe,  excited  glai's  made  the  leaves  to  dole, 
while  excited  feaiing-wax  opened  them  further. 

When  we  made  This  trial  of  the  galvanometer,  the  pile  was 
giving  (hocks,  thai  were  taken  with  a  lenlation  equal  to  what 
would  have  been  experienced  from  a  charge  of  as  much  coated 
furface  of  electricity  as  would,  if  difcharged  through  the  gal- 
vanometer, have  torn  and  destroyed  the  gold  leaves,  while 
by  galvanifm  they  were  only  diverged  equal  to  about  i~4th 
of  an  inch:  even  fealing-wax  ilightly  excited,  prefented  to 
the  inltrnment,  kept  the  leaves  in  coniiant  motion. 

Since  that  time  1  have  performed  a  number  of  experiments 
with  Volta's  pile ;  indeed,  I  have  repeated  almoft  all  the  ex- 
periments with  it  which  have  yet  been  made  public,  befides 

making 
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making  feveral  a  littlcjdiffcrent  from  any  I  have  vet  heard  of, 
and  in  all  of  them  I  have  found  the  galvanometer  fo  ufeful 
an  inftrument,  that:  [  ean  reeonimend  it  with  {pine  confi- 
dence-to  thofe  who  are  fund  of  fucti  experiments. 

I  (hall  not  encroach  upon  the  pages  of  the  Philofophioal 
Magazine  by  detailing  the  remits  of  experiments  in  which 
others  have  anticipated  me ;  but  (hall,  as  briefly  as  poffible, 
ftate  a  few  experiments  respecting  the  action  of  the  galvanic 
pile  on  feveral  of  the  gates,  which  prefent  foine  new  facts  on 
this  interellino;  fubject. 

In  thefc  experiments  an  exhaufted  transfer  was  fcrevved 
upon  the  top  of  a  oraduated  glafs  cylinder,  open  at  the  bot- 
tom. The  cylinder  being  filled  with  water  and  placed  over 
a  pneumatic  tub,  was  then  charged  with  gas  to  any  particular 
diviiiou,  and  the  divifion  noted,  by  which  means  the  quantity 
allowed  to  afcend  into  the  transfer,  upon  opening  a  cock  in> 
tcrpofed  between  it  and  the  cylinder,  was  known;  and  eon- 
fequently,  whether  any  or  what  quantity  of  the  gas  under 
experiment  was  abforbed  by  the  procefs. 

L  The  pile  being  placed,  with  a  I'm  all  tube  containing 
di (tilled  water,  and  connecting  wires  of  fine  filver,  in  the 
exhaufted  transfer,  the  quantity  of  atmofpheric  air  admitted 
from  the  adjoining  graduated  cylinder  was  regitiered.  After 
(landing  in  this  way  for  36  hours,  out  of  200  cubic  inches  of 
atmofpheric  air,  40  were  found  to  have  been  abforbed.  During 
the  whole  time  of  the  abforption,  gas  was  formed  in  the  final! 
tube  of  water,  and  a  floculent  oxyd  was  precipitated. 

II.  When  oxygen  gas,  obtained  from  the  oxymuriat  of 
potafli,  was  ufed,  the  power  of  the  pile  was  confulerablv  in- 
creafed ;  the  one  wire  gave  out  gas  more  rapidly,  while  a 
much  more  copious  floculent  precipitate  was  formed  by  the 
other.  Leaving  this  experiment  during  the  night,  200  cubic 
inches  of  oxygen  were  found  tq  have  been  abforbed  by  the 
morning.  Water  had  afcended  from  the  pneumatic  tub,  and 
not  only  filled  the  graduated  cylinder,  but  rifen  fo  high  into 
the  transfer,  that  the  pile  was  half  immerfed  in  it.  The  ex- 
hauftion,  thus  produced,  maintained  a  column  of  water  of 
about  16  inches  in,  height. 

III.  Azotic  gas,  procured  by  the  decompofition  of  atmo- 
fpheric air  by  the  fulphuret  of  potafh,  totally  (topped  the 
action  of  the  pile,  neither  gas  nor  precipitate  appearing  in 
the  fmall  tube  of  water. 

IV  With  hydrogen  gas  the  effect  was  the  fame.  I  could 
not  perceive  that  the  pile  had  the  final  left  action. 

It  is  proper  that  I  mould  obferve  here,  that  the  cloths  in- 

terpofed  between  each  pair  of  metals  in  thele  experiments 
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were  moiftened  with  a  folution  of  common  fait.  If  the 
cloths  be  foaked  in  acids,  the  refult,  as  every  one  knows, 
will  be  very  different ;  the  pile  will  then  act  as  powerfully 
even  in  vacuo  as  in  atmofpheric  air. 

An  anonymous  correipondent,  in  the  lad  number  of  the 
Philofophical  Magazine,  notices  the  increafed  action  of  the 
pile  by  acids;  but  becaufe  he  finds  that  the  alkalies,  particu- 
larly pure  ammonia,  alfo  increafe  its  action  molt  powerfully, 
infers,  that  the  fluid  excited  in  the  pile  does  not  arife  from 
the  action  of  acids,  or  from  any  combination  of  oxygen  with 
■the  metals.  Before  making  fuch  an  inference,  he  ought  to 
have  tried  his  pile  in  fuch  circum (lances  as  would  have  pre- 
cluded the  poflibility  of  oxygen  having  accefs  to  it.  In  vacuo 
his  pile  would  have  fpeedily  ceafed  to  act,  even  with  folutions 
of  alkali  interpoied  between  the  pairs  of  plates.  He  ought 
alfo  to  have  examined  the  fiate  of  the  refidual  water  in  the 
two  glaffes,  connected  by  means  of  a  fyphon,  before  he  pro- 
ceeded to  overturn  the  Lavoifierian  fyftem  from  the  circum- 
flance  of  oxygen  gas  being  produced  in  the  une  glafs  and 
hydrogen  gas  in  the  other. 

The  laft  paragraph  in  his  paper  is  equally  inconclufive, 
where  he  would  infer,  becaufe  an  electrometer  gives  figns  of 
negative  electricity  when  a  drop  of  water  is  let  fall  upon  a 
piece  of  red-hot  iron  placed  upon  it,  that  therefore  poiitive 
electricity  and  water  form  hydrogen  air.  The  pre  fence  of 
hydrogen  is  not  necefTary  to  the  electrometer  indicating  ne- 
gative electricity  ;  if  the  water  be  converted  into  vapour,  the 
effect  is  produced  :  indeed,  the  vapour  of  any  kind  of  liquid 
produces  the  negative  itate. 


VII.  Obfervathns  on  the  Means  of  increafing  the  Quantities 
of  Heat  obtained  hi  the  Combuflion  of  Fuel.  By  Count 
Rum  ford*. 

JLT  is  a  fact  which  has  been  long  known,  that  clays,  and 
feveral  other  incombuftiblc  fubftances,  when  mixed  with 
fea-coal,  in  certain  proportions,  caufe  the  coal  to  give  out 
more  heat  in  its  com  bullion  than  it  can  be  made  to  produce 
when  it  is  burnt  pure  or  unmixed ;  but  the  caufe  of  this  in- 
creafe of  heat  does  not  appear  to  have  been  yet  inveftigated 
with  that  attention  which  fo  extraordinary  and  important  a 
circumftance  ftems  to  demand. 

Daily  experience  teaches  us,  that  all  bodies— thofe  which 

*  From  the  Journals  cf  the  Royal  Injiitutlon  of  Great  Britain. 
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are  incombustible,  as  well  as  thofe  which  are  combuttible, 
and  actually  burning, — throw  oft,  in  all  directions,  heat,  or 
rather  calorific  (heat-making)  rays,  which  generate  heat 
wherever  they  are  Hopped  or  abforbcd  :  but  common  obfcrv- 
ation  was  hardly  iufficient  to  (how  any  perceptible  difference 
between  the  quantities  of  calorific  rays  thrown  off  by  different 
bodies,  when  heated  to  the  fame  temperature,  or  expofed  in 
the  fame  fire;  although  the  quantities  fo  thrown  off  might 
be,  and  probably  are,  very  different. 

It  has  lately  been  afcertained,  that  when  the  fides  and 
back  of  an  open  chimney  fire-place,  in  which  coals  are 
burned,  are  compofcd  of  fire-bricks,  and  heated  red-hot, 
they  throw  off  into  the  room  incomparably  more  heat  than 
all  the  coals  that  could  pofiibly  be  put  into  the  grate,  even 
fuppofing  them  to  burn  with  the  greateft  pofrible  degree  of 
brightnefs.  Hence  it  appears  that  a  red-hot  burning  coal 
does  not  fend  off  near  fo  many  calorific  rays  as  a  piece  of  red- 
hot  brick  or  Hone,  of  the  lame  form  and  dimensions ;  and 
this  interesting  difcovery  will  enable  us  to  make  very  import- 
ant improvements  in  the  construction  of  our  fire-places,  and 
alio  in  the  management  of  our  fires. 

The  fuel,  iniiead  of  being  employed  to  heat  the  room  di- 
rectly, or  by  the  direcl  rays  from  the  fire,  mould  be  fo  dif- 
pofed  or  placed  as  to  heat  the  back  and  fides  of  the  grate ; 
which  mult  always  be  constructed  of  fire-brick  or  fire-Stone, 
and  never  of  iron  or  of  any  other  metal.  Few  coals,  there- 
fore, when  properly  placed,  make  a  much  better  fire  than  a 
larger  quantity;  and  Shallow  grates,  when  they  are  conftrutted 
of  proper  materials,  throw  more  heat  into  a  room,  and  with 
a  much  lefs  confumption  of  fuel,  than  deep  grates ;  for  a  large 
mafs  of  coals  in  the  grate  arre(ts-the  rays  which  proceed  from 
the  back  and  fides  of  the  grate,  and  prevents  their  coming 
into  the  room  ;  or,  as  fires  are  generally  managed,  it  prevents 
the  back  and  Sides  of  the  grate  from  ever  being  fufficiently 
heated  to  affift  much  in  heating  the  room,  even  though  they 
be  constructed  of  good  materials,  and  large  quantities  of  coals 
be  confumed  in  them. 

It  is  pofllble,  however,  by  a  Simple  contrivance,  to  make 
a  good  and  an  ceeonomical  fire  in  almoft  any  grate,  though 
jt  would  always  be  advifable  to  continuSt  fire-places  on  good 
principles,  or  to  improve  them  by  judicious  alterations,  rather 
than  to  depend  on  the  ufeof  additional  inventions  for  corre&T 
ing  their  defects. 

To  make  a  good  fire  in  a  bad  grate,  the  bottom  of  the 
grate  muft  be  firlt  covered  with  a  tingle  layer  of  balls,  made 
of  good  fire-bricks  or  artificial  fire-lione,  well  burnt,  each 

ball 
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ball  being  pe rfeol.lv  globular,  and  about.  %\  or  <z\  inches  in 
diameter.  On  this  layer  of  balls  the  fire  is  to  be  kindled^ 
and,  in  tilling  the  gra'tej  more  balls  are  to  be  added  with  the 
coals  that  are  laid  on  ;  care  mult,  however,  be  taken  in  this 
operation  to  mix  the  coals  and  the  balls  well  together,  other- 
wife,  if  a  number  of  the  balls  (hould  get  together  in  a  heap, 
they  will  cool,  not  being  kept  red-hot  by  the  combuftion  of 
the  unrounding  fuel,  and  the  fire  will  appear  dull  in  that 
part;  but  if  no  more  than  a  due  proportion  of  the  balls  are 
ufed,  and  if  they  are  properly  mixed  with  the  coals,  they  will 
all,  except  it  be  thole  perhaps  at  the  bottom  of  the  grate, 
become  red-hot,  and  the  fire  will  not  only  be  very  beautiful, 
but  it  will  fend  off  a  valt  quantity  of  radiant  heat  into  the 
room,  and  will  continue  to  give  out  heat  for  a  great  length 
of  time.  It  is  the  opinion  of  feveral  perfons  who  have  for  a 
coniiderable  time  praclifed  this  method  of  making  their  fires, 
that  more  than  one-third  of  the  fuel  ufually  con  fumed  may 
be  faved  by  this  fimple  contrivanee.  It  is  very  probable  that, 
with  careful  and  judicious  management,  the  faving  would 
amount  to  one-half,  or  fifty  per  cent. 

As  thefe  balls,  made  in  moulds,  and  burnt  in  a  kiln,  would 
coft  very  little,  and  as  a  fet  of  them  would  laft  a  long  time, 
probably  feveral  years,  the  faving  of  expenfe  in  heating  rooms 
by  chimney  fires  with  bad  grates,  in  this  wav,  is  obvious  ; 
but  itill  it  mould  be  remembered,  that  a  faving  quite  as  great 
may  be  made  by  altering  the  grate,  and  making  it  a  good 
iirc-plaee. 

In  ufmg  thefe  balls,  care  muft  be  taken  to  prevent  their 
accumulating  at  the  bottom  of  the  grate.  As  the  coals  go  on 
to  confume,  the  balls  mixed  with  them  will  naturally  fettle 
down  towards  the  bottom  of  the  grate,  and  the  tongs  mud 
be  ufed  occafionally  to  lift  them  up ;  and,  as  the  fire  grows 
low-,  it  will  be  proper  to  remove  a  part  of  them,  and  not  to 
replace  them  in  the  grate  till  more  coals  are  introduced. 
A  little  experience  will  (how  how  a  fire  made  in  this  manner 
can  be  managed  to  the  greateit  advantage,  and  with  the  lealt 
trouble. 

Balls  made  of  pieces  of  anv  kind  of  well-burnt  hard  briek, 
though  not  equally  durable  with  fire-brick,  will  anfwer  very 
well,  provided  they  be  made  perfectly  round  ;  but  if  they  are 
not  quite  globular  their  flat  fides  will  get  together,  and  by 
obftructing  the  free  paflage  of  the  air  amongli  them,  and 
amongft  the  coals,  will  prevent  the  fire  from  burning  clear 
and  bright. 

The  "belt  composition  for  making  thefe  balls,  when  they 
are  termed  in  moulds,  and  afterwards  dried  and  burnt  in  a 
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kiln,  is  pounded  crucibles  mixed  up  with  moiftened  Stur- 
brldge  day  ;  but  good  balls  may  be  made  with  any  very  hard 
burnt  common  bricks,  reduced  to  a  coarfe  powder,  and  mixed 
with  SlUrbridge  clay,  or  even  with  common  clay.  The  balls 
fhould  always  be  made  fo  large  as  not  to  pafs  through  between 
the  front  bars  of  a  grate. 

Thefe  balls  have  one  advantage,  whieh  is  peculiar  to  them, 
and  which  might  perhaps  recommend  the  ufe  of  them  to  the 
curious,  even  in  fire-places  con(lru6ted  on  the  bed  principles  ; 
they  caufe  the  cinders  to  be  confumed  almoft  entirely;  and 
even  the  very  afhes  may  be  burnt,  or  made  to  difappear,  if 
care  be  taken  to  throw  them  repeatedly  upon  the  fire  when 
it  burns  with  an  intenfe  heat.  It  is  not  difficult  to  account 
for  this  effect  in  a  fatisfaclory  manner,  and  in  accounting  for  it 
we  (hall  explain  a  circumitance  on  which  it  is  probable  that  th<s 
great  increafe  of  the  heat  of  an  open  fire,  where  thefe  balls  are 
ufed,  may,  in  fome  meafure,  depend.  The  (mall  particles  of 
coal  and  of  cinder  which,  in  a  common  fire,  fall  through  the 
bottom  of  the  grate  and  efcape  combuftion,  when  thefe  balls 
are  ufed  can  hardly  fail  to  fall  and  lodge  op  fome  of  them  ; 
and,  as  they  are  intenfely  hot,  thefe  final!  bodies  which  alight 
upon  them  in  their  fall,  are  foon  heated  red-hot,  and  dif- 
pofed  to  take  lire  and  burn ;  and,  as  frefli  air  from  below  the 
grate  is  continually  making  its  way  upwards  amongft  the 
balls,  every  circumftanee  is  highly  favourable  to  the  rapid 
and  complete  combultion  of  thefe  fmall  inflammable  bodies. 
Hut  if  thefe  fmall  pieces  of  coal  and  cinder  ihould,  in  their 
fall,  happen  to  alight  upon  the  metallic  bars  which  form  the 
bottom  of  the  grate ;  as  thefe  bars  are  conductors  of  heat, 
and,  on  account  of  that  circumftance,  as  well  as  of  their  fitu- 
ution,  bthj-w  the  fire,  never  can  be  made  very  hot,  any  fmall 
particle  of  fuel  that  happens  to  come  into  contact  with  them, 
not  only  cannot  take  fire,  but  would  ceafe  to  burn  fhould  it 
arrive  in  a  Hate  of  actual  combuftion. 

Thefe  facts  are  very  important,  and  well  deferving  of  the 
attention  of  thofe  who  may  derive  advantage  from  the  im- 
provement of  fire-places,  and  the  ceconomy  of  fuel. 

There  are  fome  circumltances  which  ftronglv  indicate  that 
an  admixture  of  incombuftible  bodies  with  fuel,  and  efpe- 
eially  with  coal,  caufe  an  increafe  of  the  heat  even  when  the 
fuel  is  burnt  in  a  clofed  fire-place.  No  fire-place  can  well  be 
contrived  more  completely  clofed  than  thofe  of  the  iron  ftoves 
in  common  ufe  in  the  Netherlands ;  but  in  thefe  (loves,  which 
are  heated  by  coal  fires,  a  large  proportion  of  wet  clav  is  al- 
ways coarfely  mixed  with  the  coals  before  they  are  introduced 
into  the  fire-place.     If  this  pradtice  had  not  oeen  found  to  be 
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ufeful,  it  would  certainly  never  have  obtained  generally;  rtof 
would  it  have  been  continued,  as  it  has  been,  tor  more  than 
ttyo  hundred  years. 

The  combination  of  different  fubftances,  combuftible  and 
incombuilible,  to  form,  artificially,  various  kinds  of  cheap 
and  pleafant  fuel,  particularly  adapted  for  the  different  pro- 
cefies  in  which  the  fuel  is  employed,  is  a  fubje£t  well  worthy 
of  the  attention  of  enterprizing  and  ingenious  men.  How 
much  excellent  fuel,  for  inftance,  might  be  made,  with  proper 
additions  and  proper  management,  of  the  mountains  of  refufe 
coal-dull  that  lie  ufelefs  at  the  mouths  of  coal-pits  ?  and  how 
much  would  it  contribute  to  cleanlinef3  and  elegance  if  the 
ufe  of  improved  coke,  or  of  hard  and  light  fire-balls,  could  be 
generally  introduced  in  our  houfes  and  kitchens,  in  (lead  of 
crude,  black,  powdery,  dirty  fea-coal !  Of  the  great  ceco- 
nomy  that  would  refult  from  fuch  a  change,  there  cannot  be 
the  fmallefl  doubt. 

It  is  a  melancholy  truth,  but,  at  the  fame  time,  a  moft 
indifputable  faiSf.,  that,  while  the  induftry  and  ingenuity  of 
millions  are, employed,  with  unceafing  activity,  in  inventing, 
improving,  and  varying,  thofe  fuperfluities  which  wealth  and 
luxury  introduce  into  fociety,  no  attention  whatever  is  paid 
to  the  improvement  of  thofe  common  neceffaries  of  life  on 
which  the  fubflftence  of  all,  and  the  comforts  and  enjoyments 
of  the  great  majority  of  mankind,  abfolutely  depend. 

Much  will  be  done  for  the  benefit  of  fociety,  if  means  can 
be  devifed  to  call  the  attention  of  the  active  and  benevolent 
to  this  long  neglected,  but  moft  interefting,  fubjeel:. 

The  Royal  Inftitution  feems  to  be  Well  calculated  to  faci- 
litate and  expedite  the  accomplishment  of  this  important 
object.  Indeed,  it  is  more  than  probable  that  this  preciiely 
is  the  object  which  was  principally  had  in  view  in  the  foun- 
dation and  arrangement  of  that  eftablifhment. 


VIII.   On  the  Ufe  of  Steam  as  a  Vehicle  for  conveying  Heat 
from  one  Place  to  another.     By  Count  Rum  ford*. 


M 


.ORE  than  fifty  years  ago,  colonel  William  Cook,  in 
i  paper  prefented  by  him  to  the  Royal  Society,  and  pub- 
lifhed  in  their  Tranlaclions,  made  a  propofal  for  warming 
rooms  by  means  of  metallic  tubes  filled  with  ileum,  and 
communicating  with  a  boiler  fituated  out  of  the  room  ; 
which  propofal  was  accompanied  by  an  engraving,  which 
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mowed,  in  a  manner  perfectly  clear  and  di ftinct,  how  thid 
might  be  effected.  Since  that  time  this  fcheme  has  fre- 
quently been  put  in  practice,  with  fucccfs,  both  in  this  coun- 
try and  on  the  continent*.  Many  attempts  have  likewife 
been  made,  at  different  periods,  to  heat  liquids  by  means  of 
fleam  introduced  into  them;  but  mod  of  thefe  have  failed: 
and,  indeed,  until  it  was  known  that  fluids  are  nonconductors 
of  heat,  and,  confequently,  that  heat  cannot  be  made  to 
defcendm  them  (which  is  a  recent  difcoverv),  thefe  attempts 
could  hardly  fueceed ;  for,  in  order  to  their  being  fuccefsful, 
it  is  abfolutely  neceffary  that  the  tube  which  conveys  the  hot 
fleam  mould  open  into  the  lowefl  part  of  the  veffel  which 
contains  the  liquid  to  be  heated,  or  on  a  level  with  its  bot- 
tom ; — but  as  long  as  the  erroneous  opinion  obtained,  that 
heat  could  pafs  in  fluids  in  all  directions,  there  did  not  ap- 
pear to  be  any  reafon  for  placing  the  opening  of  the  fleam- 
tube  at  the  bottom  of  the  veffel,  while  many  were  at  hand 
which  pointed  out  other  places  as  being  more  convenient 
for  it. 

But  to  fueceed  in  heating  liquids  by  fleam,  it  is  neceffary,, 
not  only  that  the  fleam  mould  enter  the  liquid  at  the  bottom 
of  the  veffel  which  contains  it,  but  alio  that  it  fhould  enter  it 
coming  from  nbove.  The  fleam- tube  mould  be  in  a  vertical 
pofition,  and  the  fteam  fhould  defcend  through  it  previous  to 
its  entering  the  veffel,  and  mixing  with  the  liquid  which  it 
is  to  heat;  otherwife,  this  liquid  will  be  in  danger  of  being 
forced  back  by  this  opening  into  the  fleam-boiler;  for  the 
hot  fteam,  being  fuddenly  condenfed  on  coming  into  contact 
with  the  cold  liquid,  a  vacuum  will  necefiarily  be  formed  in 
the  end  of  the  tube ;  into  which  vacuum  the  liquid  in  the 
veffel,  preffed  by  the  whole  weight  of  the  incumbent  atmo- 
fphere,  will  rum  with  great  force  and  with  a  loud  noife;  but 
if  this  tube  be  placed  in  a  vertical  pofition,  and  if  it  be  made 
to  rife  to  the  height  of  fix  or  feven  feet,  the  liquid  which  is 
thus  forced  into  its  lower  end  will  not  have  time  to  rife  to 
that  height  before  it  will  be  met  by  fleam,  and  obliged  to 
return  back  into  the  veffel.  There  will  be  no  difficulty  in 
arranging  the  apparatus  in  fuch  a  maimer  as  effectually  to 
prevent  the  liquid  to  be  heated  from  being  forced  backwards 
into  the  fleam-boiler;  and,  when  this  is  done,  and  fome 
other  neceffary  precautions  to  prevent  accidents  are  taken, 
lleam  may  be  employed  with  great  advantage  for  heating 

*  Although  one  fhould  naturally  imagine  that  the  notoriety  of  thefe 
fa&s  would  have  been  fufficient  to  prevent  all  attempts  in  our  days  to 
claim  a  right  to  this  invention,  yet  it  is  faid  that  a  patent  for  it  was  taken 
out  only  a  few  years  ago. 
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liquids,  and  for  keeping  them  hot,  in  a  variety  of  cafes,  m 
which  lire,  applied  immediately  to  the  bottoms  of  the  con- 
taining vefiels,  is  now  ui'^d. 

In  dyeing,  for  inftance,  and  in  brewing,  and  in  the  pro- 
ceffes  of  many  other  arts  and  manufactures,  the  adoption 
of  this  method  of  applying  heat  would  be  attended,  not  only 
with  a  great  faving  of  labour  and  of  fuel,  but  alio  of  a  confi- 
QJerable  laving  of  expenfe  in  the  purehafe  and  repairs  of  boil- 
ers, and  of  other  expenfive  machinery  :  for,  when  (team  is 
ufed  inftead  of  fire  for  heating  their  contents,  boilers  may  be 
made  extremely  thin  and  light;  and,  as  they  may  eafily  be 
fupported  and  ftrengthened  by  hoops  and  braces  of  iron,  and 
other  cheap  materials,  they  will  coil  but  little,  and  feldom 
ftand  in  need  of  repairs.  To  thefe  advantages  we  may  add 
others  of  (till  greater  importance  :  boilers  intended  to  be 
heated  in  this  manner  may,  without  the  fmalleft  difficulty,  be 
placed  in  any  part  of  a  room  at  any  diftance  from  the  lire, 
and  in  fituations  in  which  they  may  be  approached  freely  on 
every  fide.  They  may,  moreover,  eafily  be  fo  furrounded 
with  wood,  or  with  other  cheap  fubJtances  which  form  warm 
covering,  as  mo  ft  completely  to  confine  the  heat  within  them, 
and  prevent  its  efcape.  The  tubes,  by  which  the  fteam  is 
brought  from  the  principal  boiler,  (which  tubes  may  conve- 
niently be  fufpended  juft  below  the  ceiling  of  the  room,) 
mav,  in  like  manner,  be  covered  fo  as  almoft  entirely  to  pre- 
vent all  lofs  of  heat  by  the  furfaces  of  them  ;  and  this  to 
whatever  dillances  they  may  be  made  to  extend. 

In  fulpending  thefe  fteam-tubes,  care  mult,  however,  be 
taken  to  lay  them  in  a  filuation  not  fierfeSlly  horizontal  under 
the  ceiling,  but  to  incline  them  at  a  finall  angle,  making 
them  rife  gradually  from  their  junction  with  the  top  of  a 
lar.sre  vertical  fteam- tube,  connecting  them  with  the  fteam- 
boUer,  quite  to  their  fart  heft  extremities:  for,  when  thefe 
tubes  are  fo  placed,  it  is  evident  that  all  the  water  formed  in 
them,  in  confequence  of  the  condensation  of  the  fteam  in  its 
patfage  through  them,  will  run  backwards  and  fall  into  the 
boiler,  inftead  of  accumulating  in  them,  and  obftrucling  the 
pafTage  of  the  fteam,  which  it  would  not  fail  to  do  were  there 
any  confiderable  bends  or  waving,-.,  upwards  and  downwards, 
in  thefe  tubes,  or  of  running  forward  and  defcending  with 
the  fteam  into  the  vellels  containing  the  liquids  to  be  heated, 
which  would  happen  if  thefe  tubes  inclined  downwards  in- 
ftead of  inclining  upwards  as  they  recede  from  the  boiler. 

In  order  that  clear  and  diflinct  ideas  may  be  formed  of  the 
various  parts  of  this  apparatus,  even  without  figures,  I  fhall 
diitinguifh  each  part  by  a  fpecific  name.   The  veifel  in  which 
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water  13  boiled  in  order  to  generate  fleam,  and  which,  in  its 
construction,  may  be  made  to  rcfemble  the  boiler  of  a  fteam- 
engine,  I  fliall  call  the  jieam- boiler:  the  vertical  tube,  which, 
rifin«-  up  from  the  top  of  the  boiler,  conveys  the  fteam  into 
the  tubes  (nearly  horizontal),  which  are  fufpeiidcd  from  the 
ceiling  of  the  room,  I  fliall  call  ihc  prime  conductor :  to  the 
horizontal  tubes  I  (hall  give  the  name  of  horizontal  conduc- 
tors, or  (imply,  conductors  ofjleam:  and  to  the  (fmaller)  tubes, 
which,  descending  perpendicularly  from  thefe  horizontal  con- 
due'lors,  convey  the  fleam  to  the  liquids  which  are  to  be 
heated,  I  fliall,  exclusively,  appropriate  the  appellation  of 
fleam-tubes. 

The  veflels  in  which  the  liquids  are  put  that  are  to  be 
heated,  I  fliall  call  the  containing  veffels.  Thefe  veifels  may- 
be made  of  any  form ;  and,  in  many  cafes,  they  may,  with- 
out any  inconvenience,  be  constructed  of  wood,  or  of  other 
cheap  materials,  inftead  of  being  made  of  coftly  metais,  by 
which  means  a  very  heavy  expenfe  may  be  avoided. 

Each  fleam- tube  muft  defcend  perpendicularly  from  the 
horizontal  conductor,  with  which  it  is  connected,  to  the  level 
of  the  bottom  of  the  containing  veflel  to  which  it  belongs; 
and,  moreover,  mud  be  furniflied  with  a  good  brafs  cock, 
perfectly  (team-tight;  which  may  beft  be  placed  at  the  height 
of  about  fix  feet  above  the  level  of  the  floor  of  the  room. 

This  fleam -tube  may  either  defcend  within  the  veflel  to 
which  it  belongs,  or  on  the  outfide  of  it,  as  fliall  be  found 
mod  convenient.  If  it  comes  down  on  the  outiide  of  the 
veflel,  it  muft  enter  it  at  its  bottom,  by  a  fliort  horizontal 
bend;  and  its  junction  with  the  bottom  of  the  veflel  muft: 
be  well  fecured,  to  prevent  leakage.  If  it  comes  down  into 
the  veflel,  on  the  infide  of  it,  it  muft  defcend  to  the  bottom 
of  it,  or  at  leaft  to  within  a  very  few  inches  of  the  bottom  of 
it,  otherwife  the  liquid  in  the  veflel  will  not  be  uniformly 
and  equally  heated. 

When  the  fleam-tube  is  brought  down  on  the  infide  of  the 
containing  veflel,  it  mav  either  come  down  perpendicularly, 
and  without  touching  the  fides  of  it,  or  it  may  come  down 
on  one  fide  of  the  veflel,  and  in  contact  with  it. 

When  feveral  fleam-tubes,  belonging  to  different  con- 
taining veflels,  are  connected  with  one  and  the  fame  hori- 
zontal fleam  conductor,  the  upper  end  of  each  of  thefe  tubes, 
inftead  of  being  limply  attached,  by  foldering,  to  the  under 
fide  of  the  conductor,  muft  enter,  at  leaft  one  inch,  within 
the  cavity  of  it ;  otherwife  the  water  refulting  from  a  con- 
denfation  of  a  part  of  the  fleam  in  the  conductor,  by  the  cold 
air  which  furrounds  it,  inftead  of  finding  its  way  back  into 
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the  fleam-boiler,  will  defcend  through  the  fteam-tubes  and 
mix  with  the  liquids  in  the  veflels  below ;  but  when  the  open 
ends  of  thefe  tubes  project  upwards  within  the  (team  con- 
ductor, though  it  be  but  to  a  final)  height  above  the  level  of 
its  under  fide,  it  is  evident  that  this  accident  cannot  happen. 
It  is  not  riecetfary  to  obferve  here,  that,  in  order  that  the 
ends  of  the  fteam-tubes  may  project  within  the  horizontal 
conductor,  the  diameters  of  the  former  mull  be  coniiderably 
lefs  than  the  diameter  of  the  latter. 

To  prevent  the  lofs  of  heat  arifing  from  the  cooling  of  the 
different  tubes  through  which  the  fleam'  mud  pafs  in  coming 
from  the  boiler,  all  thole  tubes  mould  be  well  defended  from 
the  cold  air  of  the  atmoi'phcre  by  means  of  warm  covering; 
but  this  may  eafily  be  done,  and  at  a  very  trifling  expenie. 
The  horizontal  conductors  may  be  inclofed  within  fquare 
wooden  lubes,  and  furrounded  on  every  fide  by  charcoal- du ft, 
fine  fawduft,  or  even  by  wool ;  and  the  (team-tubes  and  prime 
conductor  may  be  furrounded,  firft  by  three  or  four  coatings 
of  itrong  paper,  firmly  attached  to  them  by  pafte  or  glue,  and 
covered  with  a  coating  of  varnifh,  and  then  by  a  covering  of 
thick  coarfc  cloth.  It  will  likewife  be  advifable  to  cover  the 
horizontal  conductors  with  feveral  coatings  of  paper;  for,  if 
the  paper  be  put  on  to  them  while  it  is  wet  with  the  pafte  or 
glue,  and  if  care  be  taken  to  put  it  on  in  long  flips  or  bands, 
wound  regularly  round  the  tube  in  a  fpiral  line,  from  one 
end  of  it  to  the  other,  this  covering  will  be  ufeful,  not  only 
by  confining  more  effectually  the  heat,  but  alfo  by  adding 
very  much  to  the  ftrength  of  the  tube,  and  rendering  it  un- 
necessary to  employ  thick  and  ftrong  fheets  of  metal  in  the 
conftruction  of  it. 

However  extraordinary  and  incredible  it  may  appear,  I  can 
affert  it  as  a  fact,  which  1  have  proved  by  repeated  experi- 
ments, that  if  a  hollow  tube,  conftructed  of  fheet  copper  Js 
of  an  inch  in  thicknefs,  be  covered  by  a  coating  only  twice 
as  thick,  or  T'c  °f  an  inch  In  thicknefs,  formed  of  layers  of 
itrong  paper,  firmly  attached  to  it  by  good  glue,  the  ftrength 
of  the  tube  will  be  more  than  doubled  by  this  covering.  I 
found  by  experiments  the  molt  unexceptionable  and  de- 
cifive,  (of  which  I  intend,  at  fome  future  period,  to  give  to 
the  public  a  full  and  detailed  account,)  that  the  ftrength  of 
paper  is  fuch,  when  feveral  (beets  of  it  are  firmly  attached 
together  with  glue,  that  a  folid  cylind  of  this  fubftance, 
the  tranfverfe  fection  of  which  mould  amount  to  only  one 
Superficial  inch,  would  fuftain  a  weight  of  30,000  lbs.  avoir- 
dupois, or  above  i§  tons,  iufpended  to  it,  without  being 
pulled  afuuder  or  broken.     The  ftrength  of  hemp  is  ftill 

much 
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much  greater,  when  it  is  pulled  equally,  in  the  direction  of 
the  length  of  its  fibres.  I  found,  from  the  refults  of  my  ex- 
periments with  this  fubftancc,  that  a  cylinder  of  the  fize 
above  mentioned,  compofed  of  the  ftraight  fibres  of  hemp, 
glued  together,  would  fuftain  92,000  lbs.  vvithout  being  pulled 
afunder. 

A  cylinder,  of  equal  dimensions,  compofed  of  the  ftrongeft 
iron  I  could  ever  meet  with,  would  not  fuftain  more  than 
66,000  lbs.  weight ;  and  the  iron  muft  be  very  good  not  to 
be  pulled  afunder  with  a  weight  equal  to  55,000  lbs.  avoir- 
dupois. 

I  (hall  not,  in  this  place,  enlarge  on  the  many  advantages 
that  may  be  derived  from  a  knowledge  of  thefe  curious  facts. 
I  have  mentioned  them  now  in  order  that  they  may  be 
known  to  the  public;  and  that  ingenious  men,  who  have 
leifure  for  thefe  refearches,  may  be  induced  to  turn  their  at- 
tention to  a  fubject,  not  only  very  interefting  on  many  ac- 
counts, but  which  promifes  to  lead  to  moft  important  im- 
provements in  mechanics. 

I  cannot  return  from  this  digreffion  without  juft  mention- 
ing one  or  two  refults  of  my  experimental  inveftigations  re- 
lative to  the  force  of  cohefion,  or  ftrength  of  bodies,  which, 
certainly,  are  well  calculated  to  excite  the  curiofity  of  men 
of  fciencc. 

The  ftrength  of  bodies  of  different  fizes,  fimilar  in  form, 
and  compofed  of  the  fame  fubftance,  or  the  forces  by  which 
they  refill  being  pulled  afunder  by  weights  fufpended  to  them, 
ana  acting  in  the  direction  of  their  lengths;  are  not  in  the 
fimple  ratio  of  the  areas  of  their  tranfverfe  fections,  or  of 
their  fractures,  but  in  a  higher  ratio,  and  this  ratio  is  differ- 
ent in  different  fubftances. 

The  form  of  a  body  has  a  confiderable  influence  on  its 
ftrength,  even  when  it  is  pulled  in  the  direction  of  its  length. 

All  bodies,  even  the  molt  brittle,  appear  to  be  torn  afunder, 
or  their  particles  feparated,  or  fibres  broken,  one  after  the 
other;  and  hence  it  is  evident,  that  that  form  muft  be  moll 
favourable  to  the  ftrength  of  any  given  body,  pulled  in  the 
direction  of  its  length,  which  enables  the  greateil  number 
of  its  particles,  or  longitudinal  fibres,  to  be  feparated  to  the 
greateft  poffible  diftance  (fttort  of  that  at  which  the  force  of 
cohefion  is  overcome),  before  any  of  them  have  been  forced 
beyond  that  limit. 

It  is  more  than  probable,  that  the  apparent  ftrength  of  dif- 
ferent fubftances  depends  much  more  on  the  number  of  their 
particles  that  come  into  action  before  any  of  them  are  forced 
beyond  the  limits  of  the  attraction  of  cohefion,  than  on  any 
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Specific  difft  rcnce  in  the  iritcnfity  of  that  force  in  thofe  fub- 
flances. 

But  to  return  to  the  fubject  more  immediately  under  con- 
federation. As  it  is  effential  that  the  fleam  employed  in  heat- 
ing liquids,  in  the  manner  before  defcribed,  fhould  enter  the 
containing  veflel  at,  or  very  near,  its  bottom,  it  is  evi- 
dent that  this  ileam  mud  be  fufficiently  ftrong,  or  elaftic,  to 
overcome,  not  only  the  preflure  of  the  atmofphere,  but  alfo 
the  additional  preffure  of  the  fuperincumbent  liquid  in  the 
vefi'el ;  the  fteam  -boiler  mud  therefore  be  made  ftrong  enough, 
to  confine  the  fleam,  when  its  elaflicity  is  fo  much  In  created 
by  means  of  additional  heit,  as  to  enable  it  to  overcome  that 
refinance.  This  increafe  of  the  elaftic  force  of  the  fteam  need 
not,  however,  in  any  cafe,  exceed  a  preflure  of  five  or  fix 
pounds  upon  a  fqnare  inch  of  the  boiler,  or  one-third  part, 
or  one-half,  of  an  atmofphere. 

It  is  not  neceffary  for  me  to  obferve  here,  that  in  this,  and 
alfo  in  ail  other  cafes  where  fleam  is  ufed  as  a  vehicle  for 
conveying  heat  from  one  place  to  another,  it  is  indifpenfably 
neceffary  to  provide  fafety- valves  of  two  kinds;  the  one  for 
letting  a  part  of  the  fleam  efcape,  when,  on  the  fire  being 
fuddenly  increafed,  the  fleam  becomes  fo  flrong  as  to  expofe 
the  boiler  to  the  danger  of  being  burft  by  it;  the  other  for 
admitting  air  into  the  boiler,  when,  in  confeqnence  of  the 
diminution  of  the  heat,  the  fteam  in  the  boiler  is  condenfed# 
and  a  vacuum  is  formed  in  it;  and  when,  without  this  valve, 
there  would  be  danger,  either  of  having  the  fides  of  the  boiler 
crufhed,  and  forced  inwards  by  the  preiiure  of  the  atmofphere 
from  without;  or  of  having  the  liquid  in  the  containing  vef- 
fels  forced  upwards  into  the  horizontal  fleam  conductors,  and 
from  thence  into  the  fleam-boiler.  This  lafl-mentioncd  ac- 
cident, i;  cannot  happen,  unlefs  the  cocks  in  fome  of 
the  fteam-  tubes  happen  to  be  open.  The  two  valves  eftec- 
tuaily  prevent  all  accidents. 

The  reader  will,  no  doubt,  he  more  difpofecl  to  pay  atten- 
tion to  what  has  here  been  advanced,  on  this  interefting  fub- 
jecl, when  he  is  informed  that  the  propofed  fcheme  has  al- 
ready been  executed  on  a  very  large  fcale,  and  with  complete 
fuccefs,  and  that  the  above  details  are  little  more  than  exact 
descriptions  of  what  actually  exifis. 

A  <_»reat  mercantile  and  manufacturing  houfe  at  Leeds,  that 
of  MeflVs.  Gotl  and  Co.,  had  the  courage,  notwithstanding 
the  morfifvt'rig  prediction  of  all  their  neighbours,  and  the 
ridicule  with  which  the  fcheme  was  attempted  to  be  treated, 
to  erect  a  dyomg-houfe,  on  a  very  large  fcale  indeed,  on  the 
principles  here  defcribed  and  recommended. 

Oh 
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-  On  my  vifit  to  Leeds  the  laft  fummer,  I  waited  on  Mr. 
Gott,  who  was  then  mayor  of  the  town,  and  who  received 
ine  with  great  politenefs,  and  mowed  me  the  cloth  halls,  and 
other  euriofities  of  the  place ;  but  nothing  he  (howed  me 
interefted  me  half  fo  much  as  his  own  truly  noble  manufac- 
tory of  fuperfine  woollen  cloths.  I  had  leen  few  manufac- 
tories fo  extenfive,  and  none  fo  complete  in  all  its  parts.  It 
was  burnt  to  the  ground  the  year  before  I  faw  it,  and  had 
jjuft  been  rebuilt,  oh  a  larger  fcale,  and  with  great  improve- 
ments in  almoft  every  one  of  its  details.  The  reader  may 
eaiily  conceive  that  I  felt  no  fmall  degree  of  fatisfaction  on 
going  into  the  dyeing-houfe  to  find  it  fitted  up  on  principles 
which  I  had  had  fome  fhare  in  bringing  into  repute,  and 
which  Mr.  Gott  told  me  he  had  adopted  in  confequence  of 
the  information  he  had  acquired  in  the  perufal  of  my  feventh 
Eflay.  lie  allured  me  that  the  experiment  had  anfwered, 
even  far  beyond  his  mod  fanguine  expectations ;  and,  as  a 
itrong  proof  of  the  utility  of  the  plan,  he  told  me  that  hja 
next  door  neighbour,  who  is  a  dyer  by  profeihon,  and  who, 
at  firft,  was  ftrongly  prejudiced  againft  thefe  innovations,  has 
lately  adopted  them,  and  is  now  convinced  that  they  are  real 
improvements.  Mr.  Gott  allured  me  that  he  had  no  doubt 
but  that  they  would  be  adopted  by  every  dyer  in  Great  Bri- 
tain in  the  courfe  of  a  very  few  years. 

The  dycing-houfe  of  Meflrs.  Gott  and  Co.  which  is-fitu- 
ated  on  the  ground  floor  of  the  principal  building  of  the  ma- 
nufactory, is  very  fpacious,  and  contains  a  great  number  of 
coppers  of  different  fizes  ;  and  as  thefe  vefiels,  fome  of  which 
are  very  large,  are  diftributed  about  promifcuoufly,  and  ap- 
parentlv  without  any  order  in  their  arrangement,  in  two  fpa- 
cious rooms,  (each  copper  appearing  to  be  infulated,  and  to 
have  no  connection  whatever  with  the  others,)  all  of  them 
together  form  a  very  lingular  appearance.  The  rooms  are 
paved  with  flat  Hones,  and  the  brims  of  all  the  coppers,  great 
and  fmall,  are  placed  at  the  fame  height,  about  three  feet, 
above  the  pavement.  Some  of  thefe  coppers  contain  upwards 
of  1800  gallons;  and  they  are  all  heated  by  fleam  from  one 
fteam-boiler^  which  is  fituated  in.  a.  corner  of  one  of  the 
rooms. 

The  horizontal  tubes,  which  ferve  to  conduct  the  fleam 
from  the  boiler  to  the  coppers,  are  fufpended  jufl  below  the 
ceiling  of  the  rooms  :  thev  are  made,  fome  of  lead,  and  fome 
of  calt  iron,  and  are  from  four  to  five  inches  in  diameter; 
but  when  1  law  them  they  were  naked,  or  without  any  cover- 
ing to  confine  the  heat.  On  my  obferving  to  Mr.  Gott,  that 
coverings  for  them  would  be  ufeful,  he  told  me  that  it  was 
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intended  that  they  ihould  be  covered,  and  that  coverings 
would  be  provided  for  them. 

The  vertical  fleam-tubes,  by  which  the  fleam  pafTes  down 
from  the  horizontal  fleam  conductors  into  the  coppers,  are 
all  conflructed  of  lead,  and  are  from  -J-  of  an  inch  to  il£ 
inches  in  diameter ;  being  made  larger  or  fmaller  according 
to  the  fizes  of  the  coppers  to  which  they  belong.  Thefe 
fleam-tubes  all  pafs  down  on  the  outrides  of  their  coppers, 
and  enter  them  horizontally  at  the  level  of  their  bottoms. 
Each  copper  is  furniilied  with  a  brafs  cock  for  letting  off  its 
contents;  and  it  is  filled  with  water  from  a  ciflern  at  a  di- 
ftance,  which  is  brought  to  it  by  a  leaden  pipe.  The  coppers 
are  all  furrounded  bv  thin  circular  brick  walls,  which  lerve 
not  only  to  fupport  the  coppers,  but  alio  to  confine  the  heat. 

The  rapidity  with  which  thefe  coppers  may  be  heated,  by 
means  of  fleam,  is  truly  aflonifhing.  Mr.  Gott  a  flu  red  me 
that  one  of  the  largefl  or  them,  containing  upwards  of  1800 
gallons,  when  filled  with  cold  water  from  the  ciflern,  requires 
no  more  than  half  an  hour  to  heat  it  till  it  actually  boils ! 
By  the  greatefl  fire  that  could  be  made  under  fuch  a  copper, 
with  coals,  it  would  hardly  be  poflible  to  make  it  boil  in  lefs 
than  an  hour. 

It  is  eafy  to  perceive  that  the  faving  of  time  which  will 
sefult  from  the  adoption  of  this  new  mode  of  applying  heat 
will  be  very  great;  and  it  is  likewife  evident  that  it  may  be 
increafed,  almofl  without  limitation,  merely  by  augmenting 
the  diameter  of  the  (leam-tube  :  care  mud,  however,  be  taken 
that  the  boiler  be  fufficiently  large  to  furnifli  the  quantities  of 
fleam  required.  The  laving  of  fuel  will  alfo  be  very  confi- 
derabie :  Mr.  Gott  informed  me  that,  from  the  befl  calcula- 
tion he  had  been  able  to  make,  it  would  amount  to  near  two- 
thiids  of  the  quantity  formerly  expended,  when  each  copper 
was-  heated  bv  a  feparate  fire. 

But  thefe  favings  are  far  from  being  the  only  advantages 
that  will  be  di  ived  from  the  introduction  of  thefe  improve- 
ments in  the  management  of  heat:  there  is  one,  of  great 
importance  indeed,  not  yet  mentioned,  which  alone  would 
be  tufficient  to  recommend  the  very  general  adoption  of  them. 
As  the  he.u  communicated  by  fteam  can  never  exceed  the 
mean  temperature  of  boiling  water  by  more  than  a  very  few 
de ;  ;cs,  the  fub fiances  expofed  to  it  can  never  be  injured  by 
it.  In  many  arts  and  manufactures  this  circumftance  will 
be  prod  .  :  e  <  great  advantages,  but  in  none  will  its  utility 
be  more  apparent  than  in  cookery,  and  efpecialiy  in  public 
kitchens,  •■.  1  ere  great  quantities  of  food  are  prepared  in  large 
boilers;  for,  when  trie  heat  is  conveyed  in  this  manner,  all 
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the  labour  now  employed  in  ftirring  about  the  contents  of 
thofe  boilers,  to  prevent  the  victuals  from  being  fppiled  by 
burning  to  the  bottoms  of  them,  will  be  unnecefTary,  and 
the  lofs  of  heat  occafioned  by  this  ftirring  prevented;  and, 
inftead  of  expend ve  coppers,  or  metallic  boilers,  which  are 
difficult  to  be  kept  clean,  and  often  (land  in  need  of  repairs, 
common  wooden  tubs  may,  with  great  advantage,  be  ufed 
as  culinary  vefTels;  and  their  contents  may  be  heated  by 
portable  fire-places,  by  means  of  fteam-boilers  attached  to 
them. 

As  thefe  portable  fire-places  and  their  fleam-boilers  may, 
without  the  fmalleft  inconvenience,  be  made  of  fuch  weight, 
form,  and  dimenlions,  as  to  be  eafily  tranfported  from  one 
place  to  another  by  two  men,  and  be  carried  through  a  door- 
way of  the  common  width,  (with  this  machinery,  and  the 
fleam- tubes  belonging  to  it,  and  a  few  wooden  tubs,)  a  com- 
plete public  kitchen,  tor  fupplying  the  poor,  and  others,  with 
foups;  and  alfo  with  puddings,  vegetables,  meat,  and  all 
other  kinds  of  food  prepared  by  boiling,  might  be  eftablifhed 
in  half  an  hour,  in  any  room  in  which  there  is  a  chimney 
(by  which  the  fmoke  from  the  portable  fire-place  can  be  car- 
ried off) ;  and,  when  the  room  fhould  be  no  longer  wanted 
as  a  kitchen,  it  might,  in  a  few  minutes,  be  cleared  of  all 
this  culinary  apparatus,  and  made  ready  to  be  ufed  for  any 
other  purpofe. 

This  method  of  conveying  heat  is  peculiarly  well  adapted 
for  heating  baths;  it  is  likewife  highly  probable  that  it  would 
be  found  ufeful  in  the  bleaching  bufinefs,  and  in  wafhing 
linen.  It  would  alfo  be  very  ufeful  in  all  cafes  where  it  is 
required  to  keep  any  liquid  at  about  the  boiling  point  for  a 
long  time  without  making  it  boil ;  for  the  quantity  of  heat 
admitted  may  be  very  nicely  regulated  by  means  of  the  brafs 
cock  belonging  to  the  fleam-tube.  Mr.  Gott  (bowed  me  a 
boiler  in  which  fhreds  of  (kins  were  digefting  in  order  to 
make  glue,  which  was  heated  in  this  manner;  and  in  which, 
the  heat  was  fo  regulated,  that,  although  the  liquid  never  ac- 
tually boiled,  it  always  appeared  to  be  upon  the  very  point 
of  beginning  to  boil. 

This  temperature  had  been  found  to  be  beft  calculated  for 
making  good  glue.  Had  any  other  lower  temperature  been 
found  to  anfwer  better,  it  might  have  been  kept  up  with  the 
fame  eafe,  and  with  equal  precifion,  by  regulating  properly 
the  quantity  of  fleam  admitted. 

I  need  not  fay  how  much  this  country  is  obliged  to  Mr. 
Gott  .and   his  worthy  colleagues.     To  the  fpirited  exer- 
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tions  of  fuch  men,  who  abound  in  no  other  country,  we 
owe  one  of  the  proudeft  diminutions  of  our  national  cha- 
racter— that  of  being-  an  enlightened  and  an  enterprifing 
people. 


IX.  An  Account  of  a  new  Eudiometer,     By  Mr.  Davy**   j 

X  HE  dependance  of  the  health  and  exigence  of  animals 
upon  a  peculiar  ftate  of  the  atmofphere,  and  the  relations  of 
this  ftate  to  procefTes  connected  with  the  mo  ft  eflential  wants 
of  life,  have  given  interefl  and  importance  to  inquiries  con- 
cerning the  competition  and  properties  of  atmofpheric  air. 

This  elaftic  fluid  has  been  long  known  to  contift  chiefly 
of  oxygen  and  nitrogen  mingled  together,  or  in  a  Mate  of  loofe 
combination,  and  holding  in  folution  water. 

A  variety  of  procefTes  have  been  inftituted  with  the  view 
of  determining  the  relative  proportions  of  the  two  gafes,  but 
moft  of  them  have  involved  iburces  of  inaccuracy;  and  lately 
all,  except  two  (the  (low  combuftion  of  phofphorus,  and  the 
action  of  liquid  fulphurets,)  have  been  generally  abandoned. 

Both  phofphorus  and  folution  of  fulphuret  of  potafh  abforb 
the  whole  of  the  oxygen  of  atmofpheric  air  at  common  tem- 
peratures, and  ihey  do  not  materially  alter  the  volume,  or  the 
properties  of  the  refidual  nitrogen;  but  their  operation  is  ex- 
tremely (low,  and  in  many  cafes  it  is  difficult  to  afcertain  the 
period  at  which  the  experiment  is  completed. 

I  have  lately  employed  as  an  eudiometrical  fubftance  the 
folution  of  green  muriate,  or  fulphate,  of  iron,  impregnated 
with  nitrous  gas;  and  I  have  found  that  it  is  in  fome  refpecls 
iuperior  to  many  of  the  bodies  heretofore  ufed,  as  it  rapidly 
condenfes  oxygen  without  acting  upon  nitrogen,  and  requires 
for  its  application  only  a  very  fimple  and  a  very  portable  ap- 
paratus. 

This  fluid  is  made  by  tranfmitting  nitrous  gas  through 
green  muriate,  or  fulphate,  of  iron,  diflblved  to.  iaturation  in 
water  f.  As  the  gas  is  abforbed,  the  folution  becomes  of  a 
deep  olive-brown,  and  when  the  impregnation  is  completed  it 
appears  opaque  and  almoft  black.  The  procefs  is  apparently 
owing  to  a  fimple  elective  attraction;  in  no  cafe  is  the  gas 
decompofed;  and  under  the  exhaulled  receiver  it  affumes  its 

;:  From  the  Journals  of  the  Royal  biftituiion  of  Great  Britain,  vol.  i. 
f  Dr.  Prieftley  firft  obferved  this  procefs :   for  a  particular  account  of 
it,  fee  Keftarcjics,  Chemical  aiul  Piiilofophical,  p.  152.     johnfon.    . 
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elaftic  form,  leaving  the  fluid,  with  which  it  was  combined, 
unaltered  in  its  properties. 

The  internments  neceflary  for  ascertaining  the  compofition 
of  the  atmofphere,  by  means  of  impregnated  foliations,  confift 
fimply  of  a  fmall  graduated  tube,  having  its  capacity  divided 
into  one  hundred  parts,  and  greateft  at  the  open  end ;  and 
of  a  veflTel  for  containing  the  fluid. 

The  tube,  after  being  filled  with  the  air  to  be  examined, 
is  introduced  into  the  folution;  and,  that  the  action  may  be. 
more  rapid,  gently  moved  from  a  perpendicular  towards  a 
horizontal  pofition.  Under  thefe  circumstances  the  air  is 
rapidly  diminifhed;  and,  in  confequence  of  the  dark  colour 
of  the  fluid,  it  is  eafy  to  difcover  the  quantity  of  abforption. 
In  a  few  minutes  the  experiment  is  completed,  and  the  whole 
of  the  oxygen  condenfed  by  the  nitrous  gas  in  the  folution  in 
the  form  of  nitrous  acid. 

In  all  eudiometrical  procefles  with  impregnated  folution*, 
the  period  at  which  the  diminution  is  at  a  (tand  mud  be  ac- 
curately obferved ;  for,  fhortly  after  this  period,  the  volume 
of  the  refidual  gas  begins  to  be  a  little  increased,  and,  after 
fome  hours,  it  will  often  fill  a  fpace  greater  by  feveral  of  the 
hundred  parts  on  the  fcale  of  the  tube,  than  that  which  it 
occupied  at  the  maximum  of  abforption. 

This  cireumftance.  depends  upon  the  flow  decompofition 
of  the  nitrous  acid  (formed  during  the  experiment.)  bv  the 
green  oxide  of  iron,  and  the  confequent  production  of  a  fmall 
quantity  of  aeriform  fluid  (chiefly  nitrous  gas)  *;  which, 
having  no  affinity  for  the  red  muriate,  or  fulphate,  of  iron 
produced]  is  gradually  evolved,  and  mingled  with  the  refidual 
nitrogen. 

The  impregnated  folution  with  green  muriate  is  more  rapid 
in  its  operation  than  the  folution  with  green  fulphate.  In 
cafes  when  thefe  falts  cannot  be  obtained  in  a  ftate  of  abfo- 
lute  purity,  the  common  or  mixed  fulphate  of  iron  mav;  be 
employed.  One  cubic  inch  of  moderately  ftron-g  impreg- 
nated folution  is  capable  of  abforbing  five  or  fix  cubic  inches 
ot  oxygen,  in  common  procefles;  but  the  fame  quantity  muft 
never  be  employed  for  more  than  one  experiment. 

A  number  of  comparative  experiments,  made  on  the  con- 
ftitution  of  the  atmofphere  at  the  Hotwells,  Briftol,  in  July, 

*  The  decompofition  of  nitrous  ncid,  by  folutions  containing  oxyde  of 
iron,  at  its  minimum  of  oxydation,  is  a  very  complex  procefs.  JThe  green 
oxyde,  during  its  conversion  into  red  oxyde,  not  only  decontpofes  the  acid, 
but  likewife  acts  upon  the  water  of  the  folution  ;  and  ammoniac  is  fome- 
times  formed,  and  lrnall  portions  of  nitrous  oxyde  aud  mtrogene  evolved 
with  the  nitrous  gas, 
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Auguft,  and  September,  1800,  with  phofphorus,  fulphurets 
of  alkalies,  and  impregnated  folution,  demonftrated  the  ac- 
curacy of  the  proedfes  in  which  the  laft  fubftance  was  pro- 
perly employed.  The  diminutions  given  by  the  fulphurets 
were  indeed  always  greater,  by  a  minute  quantity,  than  thofe 
produced  by  phofphorus  and  impregnated  folutions:  but  the 
reafon  of  this  will  be  obvious  to  thofe  who  have  ftudied  the 
fubject  of  Eudiometry.  In  no  inftancc  was  it  found  that 
ioo  parts  in  volume  of  air  contained  more  than  1\  of  oxy- 
gen :  and  the  variations  connected  with  different  winds, 
and  different  ftates  of  temperature,  moifture,  &c.  were  too 
fmall,  and  too  often  related  to  accidental  circumftances,  to 
be  accurately  noticed. 

In  analyfmg  the  atmofphere  in  different  places,  by  means 
of  impregnated  folutions,  I  have  never  been  able  to  afcertain 
any  notable  difference  in  the  proportions  of  its  conftituent 
parts.  Air,  collected  on  the  fea  at  the  mouth  of  the  Severn, 
on  October  the  3d,  1800,  which  muft  have  palled  over  much 
of  the  Atlantic,  as  the  wind  was  blowing  ftrong  fyom  the  weft, 
was  found  to  contain  21  percent,  of  oxygen  in  volume;  and 
this  was  nearly  the  proportion  in  air  fent  from  the  coaft  of 
Guinea,  to  Dr.  Beddoes,  by  two  furgeons  of  Liverpool. 

If  we  compare  thefe  refults  with  the  refults  gained  more 
than  twenty  years  ago,  by  Mr.  Cavendim,  from  experiments 
on  the  compofition  of  atmofpherical  air,  made  at  London 
and  Kenfington  ;  confidering,  at  the  fame  time,  the  re- 
searches of  Berthollet  in  Egypt  and  at  Paris,  and  thofe  of 
Marti  in  Spain,  we  {hall  find  ftrong  reafons  for  concluding 
that  the  atmofphere,  in  all  places  expofed  to  the  influence 
of  the  winds,  contains  very  nearly  the  fame  proportions  of 
oxygen  and  nitrogen :  a  circumftance  of  great  importance ; 
for,  by  teaching  us  that  the  different  degrees  of  falubrity  of 
air  do  not  depend  upon  differences  in  the  quantities  of  its 
principal  conftituent  parts,  it  ought  to  induce  us  to  inftitute 
jefearches  concerning  the  different  fubftances  capable  of 
being  diffolved  or  fufpended  in  the  air,  which  are  noxious 
to  the  human  conftitution  ;  particularly  as  an  accurate  know- 
ledge of  their  nature  and  properties  would  probably  enable 
us,  in  a  great  meafure,  to  guard  againlt,  or  deftroy,  their 
baneful  effects. 
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X.  An  Account  of  the  Improvements  of  the  Port  of  London, 
a?id  more  particularly  of  the  intended  Bridge,  conjijling  of 
a  Jingle  Arch  of  600  Feet  Span, 


N. 


OTHING  tends  fo  much  to  promote  the  improve- 
ments of  a  ftate,  as  the  eftablifhing  of  an  eafy  and  uninter- 
rupted communication  through  all  its  diftricts.  It  has  there- 
fore been  a  leading  object  with  every  well-wifher  of  his 
country,  to  render  the  general  intercourse  as  perfect  and  con- 
venient as  pofiible.  Public  roads  and  bridges  have  been  the 
means  chiefly  employed  to  eftablifh  this  intercourfe :  bridges, 
as  requiring  fcientific  and  mechanical  knowledge,  and,  in 
many  cafes,  the  utmoft  exertions  of  talents  and  (kill,  have 
frequently  engaged  the  attention  of  perfons  of  eminence  and 
learning. 

It  would  be  an  amufing  tafk  to  trace  the  progrefs  of  this 
nfeful  art,  from  the  rude  efforts  of  the  favage,  in  his  unaudited 
■ftate,  to  the  magnificent  works  of  civilized  nations,  when 
fcience,  wealth,  and  increafed  population,  have  united  ta 
overcome  difficulties  confidcred  before  as  unfurmountable. 

When  a  work  is  to  be  performed,  mankind, at  firft,  make  ufc 
of  the  materials  which  are  nearetl  at  hand,  and  which  require 
the  leaft  (kill  in  the  preparation;  timber  and  (lone  were  there- 
fore the  materials  with  which  bridges  were  firft  conftructed, 
and  thofe  edifices  have  been  rendered  more  or  lefs  perfect,  in 
proportion  to  the  quality  of  the  materials,  the  ftate  of  the 
arts,  and  the  degree  of  wealth  and  power,  in  the  countries 
in  which  they  were  erected. 

In  our  oldeft  bridges,  it  is  evident,  there  has  been  much 
timidity,  and  only  a  fmall  portion  of  (kill :  in  deep  water,  the 
lower  parts  of  the  piers  have  been  constructed  with  timber, 
and  the  mafonry  begins  to  take  place  at  the  line  of  low  water; 
the  arches  are  of  narrow  fpan,  and  the  mafonry  employed  in 
them  is  frequently  compofed,  partly  of  rubble,  and  partly  of 
fquared  {tone.  In  time,  means  were  devifed  (by  ufing  coffer- 
dams and  caiflbons)  to  place  the  mafonry  as  low,  commonly 
lower  than  the  natural  bed  of  the  river;  the  arches  were  alfo 
formed  of  a  bolder  fpan,  and  the  mafonry  was  made  much 
more  perfect,  being  all  of  fquared  ftone.  In  this  manner, 
bridges  have  been  conftructed  in  Italy, France,  and  the  Britifh. 
ides,  which  have  juftly  been  confidered,  not  only  as  works 
of  general  utility,  but  of  great  magnificence. 

In  like  manner,  timber  bridges  have  been  gradually  im- 
proved, from  the  rough  trunk  of  a  tree  thrown  acrofs  a  fmall 
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ft  ream,  to  the  bold  and  ingenious  labours  of  the  Swifs  car- 
penter at  Schaffhaufen. 

Bridges  continued  to  be  chiefly  compofed  of  timber  or  of 
flone,  till  of  late  years:  on  account  of  ceconomy,  in  fome 
cafes,  they  have  been  built  with  bricks. 

Metals  not  being  generally  found  in  a  pure  ftate,  require 
much  labour  and  expenfe  to  make  them  fubfervient  to  the 
purpofes  of  man,  and  therefore,  in  the  uncultivated  periods 
of  lociety,  were  not  applied  to  works  of  great  magnitude; 
but  the  important  improvements  in  chemical  and  mechanical 
knowledge,  have,  in  a  great  degree,  removed  thofe  difficulties, 
and  rendered  them  not  only  the  mod  powerful,  but  the  moil 
ufeful  means  of  man. 

Iron  being  the  mod  abundant,  cheap,  and  generally  ufeful, 
of  all  the  metals,  has  of  late  years  been  applied  in  all  works 
where  great  ftrength  was  required  in  proportion  to  the  weight 
of  the  material :  hence  cylinders,  beams  and  pumps  for  fteam- 
engines,  boats  *  and  barges  for  canals  and  navigable  rivers, 
beams f  and  pillars  for  large  buildings  and_bridges,  have  been 
conftructed  of  iron. 

The  firft  iron  bridge  we  know  of,  is  over  the  river  Severn, 
near  Coalbrookdale,  in  Shropfhire ;  it  confifts  of  one  arch  ioo 
feet  and  6  inches  in  the  fpan,  and  rifes  45  feet :  there  are  five 
ribs,  each  call  in' two  pieces,  fecured  where  they  join  at  the 
crown  of  the  arch  by  a  call-iron  key  plate,  and  connected  toge- 
ther, horizontally  and  vertically,  bv  caft-iron  braces,  formed 
with  dovetails  and  forelocks;  the  ribs  are  covered  with  caft- 
iron  plates,  and  the  railing  to  the  fides  is  of  iron :  the  total 
weight  of  iron  is  378^  tons.  The  project's  being  carried  into 
execution  was  chiefly  owing  to  the  genius  and  exertions  of 
Mr.  John  Wilkinfon  and  Mr.  Abraham  Darley,  iron  matters, 
whofe  fcientific  knowledge  and  extend ve  practice,  in  all  that 
regards  the  manufacture  of  iron,  have  long  been  known  to 
the  public.  The  bridge  was  built  by  Mr.  Abraham  Darley, 
and  the  iron  work  was  caft  at  Coalbrookdale  in  the  year  1779. 
It  was  a  bold  effort;  for,  in  the  firft  inftanceof  adopting  a  new 
material,  they  exceeded  the  fpan  of  the  centre  arch  of  Black- 
'friars  bridge,  which  had  been  considered  as  a  great  exertion 
with  ftone. 

•  Mr.  John  Wilkinfon  has  conftrudted  boats  and  barges  of  iron,  fome 
of  which  arc  ufed  on  the  river  Severn,  and  the  others  upon  the  canals  in 
btaftbrdmire  and  Worcefterfhirc. 

f  A  large  manufactory  for  i pinning;  flax  into  thread,  bv  machinery 
worked  by  a  fteam-engine,  has  been  eredted  at  Shrewsbury  by  Meffrs.  Ben- 
y.on,  Marflvdl,  and  Bage,  where  there  are  four  heights  of  floors,  and  a  roof 
compoiud  of  brick  archts,  which  are fupported  by  caft-iron  beams  and  pillars. 

The 
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The  iron  work  of  this  bridge  has  fully  juftified  the  idea  of 
making  ufe  of  that  metal ;  for  it  is  at  this  time  as  perfect  as 
when  it  was  firft  put  up,  except  the  cracking  of  fome  of  the 
fmall  pieces,  owing  to  the  giving  way  of  the  abutments  of 
ftone,  which,  it  is  to  be  regretted,  were  not  made  fufficiently 
ftrong  to  oppofe  the  great  mafs  of  alluvial  earth,  of  which  the 
very  high  and  deep  adjoining  banks  are  compofed ;  for,  if 
thofe  abutments  had  been  fortunately  built  on  the  coal  mea- 
fures,  no  fuch  flip  could  have  taken  place. 

The  fecond  iron  bridge  was  built  over  the  fame  river,  about 
two  miles  above  the  former  one,  at  a  place  called  Buildwas ; 
it  was  erected  at  the  cxpenfe  of  the  county  of  Salop,  agreeably 
to  a  plan,  and  under  the  direction,  of  Mr.  Telford,  who  is 
employed  as  furveyor  of  the  public  works  of  that  county :  it 
was  alio  caft  at  Coalbrookdale  in  1795  anc^  ^19^-  ^  confifts 
of  one  arch  130  feet  in  the  fpan,  and  rifes,  from  the  fpringing 
to  the  foffit  of  the  arch,  27  feet.  In  this  bridge,  as  it  was 
neceflary  to  keep  the  roadway  as  low  as  poflible,  the  principle 
of  the  Schaffhaufen  bridge  is  in  fome  degree  adopted ;  for 
the  outlide  ribs  are  made  to  go  up  as  high  as  the  tops  of  the 
railing;  they  are  connected  with  the  ribs  that  bear  the  co- 
vering plates  by  means  of  pieces  of  iron,  dovetailed  in  the 
form  of  king-pofts.  The  plates  which  form  the  covering 
over  the  lower  ribs  are  caft  with  deep  flanches,  are  laid  clof'e 
to  each  other,  and  form  an  arch  of  themfelves,  fo  that,  al- 
together, the  bridge  is  compact  and  firm.  The  weight  of 
iron  is  173  tons,  18^-cwt.  Some  fmaller  bridges,  and  an 
aqueduct  at  Longdon,  (the  firft  made  of  iron  over  a  navigable 
canal,)  have  alfo  been  made  under  Mr.  Telford's  dire£tions, 
in  Shropfhire. 

The  next  bridge,  on  a  large  fcale,  which  was  made  of  iron, 
was  that  over  the  river  Wear,  at  Monk-wearmouth,  in  the 
county  of  Durham.  This  bridge  is  236  feet  in  the  fpan,  and 
the  arch  rifes  only  34  feet :  it  is  compofed  of  very  fhort  caft- 
iron  frames,  which  are  connected  together  by  bars  of  wrought 
iron,  and  hollow  tubes  with  flanches  and  fcrews ;  the  ribs  are 
covered  with  timber  planking.  The  weight  of  caft  iron  ufed 
in  this  bridge  is  205  tons,  hammered  iron  55  tons.  This 
bridge  was  built  under  the  direction,  and  chiefly  at  the 
expenfe,  of  Rowland  Burdon,  efq. ;  it  was  caft  at  the  ma- 
nufactory of  Meflrs.  Walkers,  ot  Rotherham,  in  Yorkfhire, 
and  does  much  honour  to  the  projector  and  to  the  iron  maf- 
tcrs.  It  was  a  confiderable  ftep  in  the  practice  of  bridge 
building,  being  nearly  double  the  fpan  of  the  arch  of  Build- 
was,  and  confiderably  more  than  double  that  of  the  centre 
arch  of  Blackfriars  bridge.     This  will,  perhaps,  appear  raft 
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to  tbofe  who  have  not  had  an  oportunity  of  confidering  the 
qualities  of  iron,  or  who  have  not  carefully  compared  its 
itrength  with  the  itrength  of  the  materials  formerly  ufed  in 
conftructing  bridges.  In  great  works  it  is  proper  we  fhould 
proceed  with  caution  ;  but  the  very  principle  of  improvement 
muft  be  wholly  abandoned,  if  the  demonftrations  of  fcience 
and  the  evidence  of  practical  knowledge  are  to  be  difregarded. 
To  thofe  who  will  take  the  trouble  of  comparing  the  fpecific 
gravity  and  the  ftrength*  of  cafl:  iron  with  thofe  of  ftone,  it 
will  not  appear  extraordinary,  that  by  ufing  that  metal,  the 
practice  of  bridge- building  may  be  changed,  and  the  open- 
ings of  archways  made  to  extend  far  beyond  what  has  hitherto 
been  attempted.  The  advantages  to  be  derived  from  this  prac- 
tice are  obvious,  and  become  of  great  national  importance  in 
every  country  where  the  free  navigation  of  rivers  is  intimately 
connected  with  its  profperity. 

We  have  been  led  into  the  confideration  of  this  fubject  by 
the  information  wc  have  received  refpecting  the  plans  for  re- 
building London  bridge.  Underftanding  that  there  was  a 
plan  for  conftructing  a  bridge  over  the  Thames  of  a  Jingle 
arch  of  caft  iron,  we  have  made  particular  inquiries,  and 
have  authority  to  fay  that  the  following  is  a  correct  ftate- 
ment  of  the  hiftory,  principles,  and  plan  of  this  defign  : 

The  manufactures,  trade,  and  commerce  of  Great  Britain 
having  increafed  to  an  extent  unparalleled  in  the  hiftory  of 
nations,  a  great  proportion  of  whieh  is  carried  on  through 
the  metropolis  by  means  of  the  fine  river  upon  which  it  is 
fituated,  and  the  important  centre  it  forms  for  the  commerce 
of  great  part  of  the  world;  although  this  river  forms  an  ex- 
cellent channel  to  admit  the  intercourse  of  (hips  of  the  largeft 
burthen  within  a  few  miles  of  the  city,  yet,  from  the  increafe 
of  the  number  and  fize  of  the  veflels  frequenting  the  port  of 
London,  great  inconveniences  and  lofles  have  been  experienced 
in  tranfacling  the  bufinefs  connected  with  the  fhipping.  The 
diftance  at  which  the  large  (hips  are  obliged  to  lie,  the  con- 
fufion  of  (hipping  in  the  river,  the  lofs  of  time  in  loading  and 
discharging  goods,  the  expenfe  of  lighterage,  the  frequency 
of  thefts,  the  delays  and  vexation  experienced  by  the  mer- 
chant and  manufacturer,  have  at  laft  given  rife  to  propofi- 
tions  and  plans  to  remedy  thofe  evils.  On  this  great  national 
fubject,  which  embraces  fuch  a  variety  of  objecls,  opinions 
have,  of  courfe,  been  various,  and  fome  of  them  contradic- 
tory :  this  produced  much  difcuffion  while  the  bufinefs  re- 
mained with  an  open  committee  of  the  houfe  of  commons;  and, 
although  much  ufeful  information  was  obtained,  yet  no  project 
appeared  to  be  finally  agreed  on,  and  brought  to  maturity. 

This 
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This  led  to  the  judicious  meafure  of  appointing  a  felecr.  com- 
mittee, confiding  of  members  who  were  not  concerned  in  any 
of  the  projects  brought  forward.  This  committee  has  made 
three  molt  valuable  reports  to  the  houie  of  commons,  wherein 
every  thing  relative  to  the  port  of  London,  and  the  general 
commerce  of  the  kingdom,  as  far  as  it  is  connected  with 
this  port,  has  been  arranged  with  an  accuracy  and  precifion 
which  will  enable  the  legiflature  and  the  public  to  compre- 
hend, at  one  view,  a  fubject  which  requires  information 
beyond  the  power  of  any  individual  to  bring  together. 

In  this  great  plan,  they  have  judicioufly  divided  the  port 
of  London  into  three  parts.  The  firft  is  the  docks  in  the 
Ifle  of  Dogs,  which  are  calculated  to  accommodate  the  Weft 
India  trade,  which,  ufually  arriving  in  large  fleets,  contri- 
buted in  a  peculiar  degree  to  the  crowded  and  embarraned 
(late  of  the  river,  and  which,  from  the  valuable  nature  of 
their  cargoes,  were  very  much  expofed  to  depredation.  There 
is  alfo,  in  this  part,  a  canal,  by  means  of  which  thofe  (hips 
that  wiih  to  come  up  the  river,  may  avoid  the  circuituous 
route  by  Greenwich  and  Deptford. 

The  iecond  part  is  the  docks  in  Wapping,  which  are  in- 
tended for  the  accommodation  of  feveral  great  branches  of 
pur  trade  which  are  fubject  to  heavy  duties.     And 

The  third  is,  the  improvement  of  the  river  from  the 
Tower,  upwards,  to  Blackfriars  bridge ;  and  this  third  part 
includes  the  rebuilding  of  London  bridge.  By  this  means, 
colliers  and  coafting  vefiels,  and  all  veflels  of  light  burthen, 
are  to  be  admitted  to  pafs  the  new  London  bridge,  and  (hip 
and  difcharge  goods  immediately  at  wharfs  and  warehoufes, 
to  be  conftru6led  along  the  banks  of  the  river,  and  oppofite 
to  the  centre  of  the  city. 

The  two  firft  parts  of  the  plan  have  been  fanctioned  by 
parliament,  and  have  been  undertaken  by  incorporated  com- 
panies, excepting  the  canal,  which  is  now  executing  under 
the  direction  of  the  city  of  London. 

The  committee  have,  in  their  third  report,  alfo  recom- 
mended a  general  plan  for  improving  the  third  or  upper  part 
of  the  port  of  London;  that  is,  by  removing  the  prefent  Lon-. 
don  bridge,  and  replacing  it  with  one  of  cad  iron,  65  feet  high 
in  the  clear  above  high  wrater,  with  inclined  planes  connedt- 
ing  it  with  the  prefent  ftreets,  and  fuch  other  improvements 
as  may  grow  out  of  this  alteration.  Alfo,  deepening  the  bed 
of  the  river,  to  admit  of  mips  of  two  hundred  tons  lying 
afloat  at  low?  water ;  and  contracting  the  width  of  the  river, 
in  order  to  preferve  its  prefent  velocity,  and  to  acquire  fpace 
for  wharfs  and  warehoufes,  and  for  the  inclined  planes, 

without 
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without  encroaching  upon  the  property  which  is  now  Con~ 
neeled  with  the  lliores. 

The  poi  tion  of  this  plan  which  has  been  more  immediately 
under  the  confideratio  1  of  the  committee  during  the  prefent 
femons  of  parliament,  lias  been  a  defign  by  Meffrs.  Telford 
and  Dpuglafs,  in  which  it  is  propofed  to  conflruct  the  bridge 
of  a  fuigle  arch  compofed  wholly  of  caft  iron :  the  fpan  of 
the  arch  is  600  feet,  bdng  the  width  to  which,  by  Mr.  Jef- 
fop's  report,  the  river  ought  to  be  contracted,  if  it  is  ex- 
cavated to  have  1$  feet  at  low  water:  the  height  in  the  clear 
above  high  water  is  65  feet,  being  the  elevation  determined 
by  the  resolution  of  the  committee  laft  feflions. 

The  boldne's  and  fimplicity  of  this  defign  render  it  an 
object  of  attention,  not  only  to  the  committee,  who  are  en- 
gaged in  confidering  the  further  improvement  of  the  port  of 
London,  but  to  men  of  fcience  and  practical  engineers,  and 
to  all  who  feel  an  intereft  in  ,the  improvement  and  credit  of 
their  country. 

It  is  now  generally  admitted  that  the  prefent  London 
bridge  ought  to  be  removed,  being  expenfive  and  dangerous 
in  itfelf,  and  forming  an  obltrudtion  in  the  mod  valuable 
part  of  the  river.  If  the  prefent  bridge  is  to  be  removed,  the 
new  bridge  fhould  be  rebuilt  upon  that  plan  which  mould 
leave  the  river  clear  of  obftacles,  and,  at  the  fame  time,  reflect 
moft  credit  on  the  Britifh  artifts. 

If  a  fingle  arch  can  be  cojiurucled  without  endangering 
the  folidity  and  duration  of  the  ftructure,  moft  undoubtedly 
there  can  be  only  one  opinion  as  to  the  propriety  of  adopting 
it.  It  would  be  a  great  national  work^  combining  the  greateit 
degree  of  utility  and  magnificence,  and  fuperior  in  its  kind 
to  any  thing  the  world  has  yet  fcen. 

In  a  work  of  this  nature  it  would  have  been  imprudenfto 
have  been  guided  by  the  judgment  or  opinion,  of  any  indi- 
vidual ;  it  therefore  became  neceifary  to  collect  the  fentiments 
of  all  the  perfons  moft  eminent  for  fcientific  knowledge  and 
practical  ikill :  this  has  been  done  by  the  committee  in  the 
moft  effectual  and  impartial  manner  that  could  be  devifed, 
by  tranfmjttingr  copies  of  the  plans,  explanatory  drawings, 
s.nd  the  queries  relating  thereto,  to  perfons  who  are  well  qua- 
lified to  iayeftigate  the  fubject :  thole  gentlemen  have  taken 
it  up  with  an  impartiality,  candour,  and  patriotifin,  which 
does  them  much  honour,  and  have  furniflied  able  and  fatif- 
factorv  demon (1  rations  and  opinions.  The  refult  is,  that  an 
arch,  of  the  plan  and  dimenfions  referred  to  their  confider- 
ation,  may  be  conftructed  fo  as  to  be  rendered  a  fubftantiai 
and  durable  edifice.     . 
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The  particulars  of  thefe  mafterly  difquifitions  are  contained 
in  tiie  Appendix  to  the  fourth  Report  of  the  Select  Committee 
for  the  further  improvement  of  the  port  of  London  :  they 
will  be  the  means  of  throwing  much  new  light  on  this  im- 
portant fubject,  and  will,  molt  probably,  change  the  princi- 
ples and  practice  of  this  fpecies  of  architecture. 

It  would  require  many  drawings  and  much  detail  to  convey 
an  adequate  idea  of  the  form  and  conftruction  of  this  magni- 
ficent arch  ;  it  cannot  properly  be  mown  as  whole  in  a  draw- 
ing upon  any  fcale  that  would  fuit  a  publication  of  this  na- 
ture. We  underfiand  the  public  curiofity  will  be  fpeedily 
gratified  with  a  perfpective  view,  taken  from  the  Surrey  fide 
of  the  prefent  London  bridge,  on  a  plate  four  feet  long  and 
two  feet  wide,  and  which,  befides  the  new  bridge,  compre- 
hends the  principal  objects  in  the  cities  of  London  and  Weft- 
minfter,  from  Bow  church  to  Whitehall ;  and  the  propofed 
wharfs,  warehoufes,  and  terraces,  between  the  bridges.  The 
bridge  part  is  engraved  by  that  eminent  artill  Mr.  Lowry, 
whole  fcientific  knowledge  is  only  exceeded  by  his  dexterity 
as  an  engraver;  and  al!  the  relt  by  Mr.  Malton,  whofe  views 
of  London  have  done  him  honour,  and  qualify  him  to  give 
the  back  ground  with  a  precifion  which  no  other  artift  could 
be  ex  peeled  to  equal. 

According  to  this  plan,  the  bridge  is  to  be  compofed  wholly 
of  call:  iron,  which  is  much  lets  liable  to  decay  or  alteration 
than  hammered  iron.  The  ribs  are  to  be  call  in  pottions  of  as 
large  a  fize  as  to  be  conveniently  .moulded,  and  caft  correctly, 
and  fuch  as  can  be  readily  managed  in  the  removing  and  put- 
ting up :  they  are  to  be  connected  together  by  crofs  and  di- 
agonal tyes  and  braces,  placed  in  fuch  a  manner  that  any 
of  the  pieces  of  the  ribs  or  tyes,  or  braces,  may  be  taken  out 
feparately,  and  be  replaced  without  injury  or  interruption  to 
the  bridge.  The  ribs  will  receive  the  weight  and  preflure  in 
a  direction  that  the  itrefs  will  operate  upon  the  pieces  of  iron 
endways ;  therefore,  before  the  bridge  can  give  way,  the  iron 
mult  be  crufhed  to  pieces.  All  the  frames  or  ribs  are  to  be 
connected  vertically  and  horizontally  from  the  foffit  of  the 
arch  to  the  roadway,  fo  that  the  whole  bridge  will  act  as  one 
frame,  and  by  that  means  lefien  the  lateral  prelfure  againlt 
the  abutments,  and  <niard  againft  any  error  in  the  equilibra- 
tion of  the  arch.  The  ribs  are  to  be  fo  difpofed  that  they 
fpread  from  the  middle  of  the  bridge  to  the  abutments,  with 
the  view  of  caufing  the  abutments  to  embrace  a  greater  fpacc 
on  the  Ihorej  to  increafe  the  width  of  the  bridge,  to  accom- 
modate the  roadway  in  turning  towards  the  inclined  planes, 
and  to  prevent  any  tendency  the  bridge  might  have  to  fida 
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vibrations :  the  fide  vibrations  will  be  further  oppofed  by  true 
crofs  and  diagonal  tves  and  brace?,  and  by  the  plate  or  grating 
which  is  to  be  laid  acrofs  the  ribs  to  receive  the  roadway. 

e  roadway  is  to  be  compofed,  firfl  of  a  light,  dry,  and 
durable  vuhfhince,  laid  next  to  the  iron- plates;  fecondly,  of 
a  compact  fubftance,  which  will  not  admit  of  water  pairing 
through  it;  and,  thirdly,  of  the  fide-paths  and  pavements  for 
.he  dnvine-wav. 

The  whole  external  form  of  the  bridge  is  to  be  compofed 
of  Gothic  tracery;  the  railing  is  alfo  to  be  of  Gothic  work, 
with  Gothic  pinnacles  to  receive  the  lamps;  fo  that  the 
bridge  will,  at  a  diftancc,  have  the  appearance  of  a  frame  of 
light  Gothic  tracery,  finiihed  on  the  top  with  that  wildnefs- 
or  outline  of  which  the  Gothic  ftyle  is  fo  capable. 

The  abutments,  by  the  fpreading  form  of  the  bridge,  their 
connection  with  the  entrances  at  each  end,  and  with  the 
wh  arfs  at  each  fide  of  it,  will  occupy  a  fpace  on  the  fhore 
ftifficient  to  form  an  ample  foundation  for  an  edifice  capable 
of  refifting  any  prefTure  whatever.  The  form  and  connection 
of  the  mal'onry  will  alfo  be  calculated  to  diflribute  the  refift- 
ance  through  the  whole  mafs,  in  the  fame  manner  as  if  it 
was  a  folid  rock  of  equal  magnitude  :  additional  ftrength  will 
alfo  be  gained  by  the  land  arches,  or  warehoufes,  which  are 
under  the  inclined  planes. 

By  making  three  entrances  or  avenues  with  the  additional 
width  of  the  bridge  at  each  end,  advantages  nearly  equal  to 
thole  arifing  from  three  bridges  will  be  afforded  to  the  public. 
In  ah  reipe&s,  therefore,  the  bridge  will  be  an  original  de- 
fign,  as  its  important  ntuation  and  diflinguifhed  name  juftly 
demand. 

The  fcaffblding  upon  which  the  iron  arch  will  be  turned, 
is  to  be  formed  by  driving  rows  of  piles  into  the  river,  the 
top  of  which  will  be  above  low-water  mark ;  thefe  piles  to 
be  properly  braced  together;  upon  them  will  be  raifed  a 
proper  framing  to  fnpport  the  part  of  the  iron  work  which 
will  reft  upon  them  :  at  a  convenient  diftance,  to  admit 
barges  to  pafs,  another  fet  of  piles  and  frames  will  be  fixed, 
and  thefe  frames  will  alfo  be  braced  together,  at  a  proper 
height,  over  the  barge  openings,  which  will  admit  of  gang- 
ways being  made  quite  acrofs  the  river,  fo  that  the  whole 
will  become  one  general  frame  from  more  to  more.  The 
top  being  made  to  fuit  the  curve  of  the  foflit  of  the  arch,  the. 
iron  work  will  then  be  fixed  upon  it  with  facility  and  cafe. 
The  weight  of  the  whole  iron  work,  when  difiributed  over  fo 
great  a  fpace,  is  very  fmall,  when  compared  with  works  con- 
structed with  fume.'  The  fcaflblding  will  not,  therefore,  re- 
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quire  to  be  of  the  large  dimenfions  which  may  at  firft  be 
imagined  :  the  truth  of  the  principles  was  fully  proved  by  the 
very  ingenious,  though  apparently  flight,  fcaftblding,  over 
which  the  arch  of  Wearmoulh  was  turned ;  and  they  may 
be  ill  nitrated  by  ftatjng,  that  the  greateft  ftone  arches  are 
turned  upon  centres  formed  of  timber.  When  the  courfes  of 
ftone  have  been  brought  up  to  near  the  crown  of  the  arch, 
on  each  fide,  the  whole  refVs  upon  the  timber  centres,  and 
in  large  arches  this  weight  is  very  great :  the  centre  muft, 
however,  be  equal  to  fupport  the  weight;  otherwise  it  would 
give  wav,  and  the  done-work  would  Fall  down. 

The  iron  arch  is,  in  fact,  no  more  than  a  framing  fimilar 
to  that  for  the  centring  for  a  ftone  arch,  with  this  difference, 
that  the  iron  framing  has  little  more  to  carry  than  its  own 
weight.  The  iron  work  having  much  more  ftrength  than 
timber,  may  be  made  proportionally  fmaller.  In  making 
and  putting  up  timber  centres,  there  muft  be  props  and  fup- 
ports,  and  the  fcaffolding  for  fupporting  the  iron  framing 
may  be  compared  to  thefe  props  and  fupports. 

By  deepening  and  embanking  the  river,  much  ufeful  fpace 
will  be  gained,  and  the  properties  along  each  bank  of  the 
river,  as  well  as  the  ftreets  adjoining,  and  leading  from  thence 
into  the  city,  will,  bv  a  judicious  arrangement,  be  rendered 
very  valuable.  Depofits,  and  public  markets  for  coals,  may 
ajfo  be  formed  under  the  wharfs,  by  which  means  the  light- 
erage of  coals  brought  from  the  pool  up  as  far  as  Blackfriars 
bridge  would  be  completely  faved.  This  plan  is  propofed  by 
Mr.  Douglafs,  who  has  given  a  full  defcription  of  it  in  the 
Appendix  to  the  third  Report  of  the  Select  Committee  of  the 
Iloufe  of  Commons.  From  his  eftimatcs  on  the  general  con- 
fumption  of  coal  in  London,  it  appears,  that  the  favings  in 
two  years  will  be  adequate  to  the  expenfe  of  creeling  the  new 
iron  bridge.  This  plan  merits  mature  confideration.  The 
coals  being  regularly  fupplied,  would  tend  to  prevent  hidden 
injurious  competition,  which  of  late  years  has  been  fuch  a 
burthen  on  the  public. 

If  this  part  of  the.  plan  for  improving  the  port  of  London 
be  fuccefsfully  executed,  we  fhall  no  longer  be  reproached  by 
foreigners,  that  we  have  one  of  the  fined  rivers  in  the  world 
running  through  our  principal  city,  yet  that  we  lufler  its 
ufefulnefs  to  be  in  a  great  meafure  dedroyed  by  maintaining 
a  ftone  embankment  acrofs  the  molt  valuable  part  of  it,  by 
fuftering  its  fhores  to  exhibit  an  extent  of  mud,  indead  of  con- 
verting them  into  ufeful  wharfs;  and  its  banks  to  be  covered 
with  mean  and  fhapelefs  buildings,  indead  of  edifices  luited 
to  fo  noble  a  fituation,  and  worthy  the  commercial  metro- 
polis of  Europe. 
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XI.  On  the  Purification  ofJtapefeed  Oil   By  C.  Thenard*. 

1  O  purify  oil  of  rapefeed,  mix  ioo  parts  of  the  oil  with 
from  I  J-  to  is  parts  of  iulphuric  acid,  and  ftir  the  mixture. 
The  oil  will  immediately  change  its  colour;  it  will  become 
turbid  and  afiume  a  blackifti-green  tint,  and  at  the  end  of 
three  quarters  of  an  hour  it  will  be  full  of  flakes.  You  muft 
then  give  over  ftirring  it,  and  add  gradually  double  its  weight 
of  water  to  remove  the  fulphuric  acid,  which,  if  allowed  to 
remain  too  long  with  the  oil,  would  not  fail  to  exercife  too 
ftrong  an  action  on  it,  and  to  char  it.  The  mixture  muft 
then  be  beat  for  at  leaft  half  an  hour,  to  bring  the  molecular 
of  the  oil,  the  acid,  and  water,  into  contact  with  each  other ; 
after  which  it  is  to  be  left  at  reft. 

When  it  has  retted  about  eight  days,  the  oil  will  float  on 
the  furface  of  the  water,  and  the  latter  will  itfelf  float  on  a 
black  matter,  precipitated  from  the  oil  by  the  fujphuric  acid: 
it  is  this  matter  which  colours  the  oil,  and  prevents  it  from 
burning  with  facility.  Three  very  diftincl:  ftrata,  then,  are 
eftablifhed,  as  is  here  feen  :  the  upper  one  is  oil ;  the  feconcl 
is  aqueous,  and  contains  a  little  fulphuric  acid  ;  and  the  third 
is  carbonaceous.  The  oil  which  forms  the  upper  ftratum, 
after  thefe  eight  days  of  reft,  is  far  from  being  limpid  :  twenty 
days,  in  my  opinion,  would  be  neceflary  for  it  to  purify  itfelf 
merely  by  repofe ;  but  by  filtration  it  may  be  immediately 
obtained  perfectly  clear  and  tranfparent.  For  this  pur-x/e^ 
pounded  charcoal,  and  a  piece  of  linen  or  cotton  cloth,  may 
be  employed  :  the  two  la  it  fubftances  are  preferable  to  any 
other.  The  fame  cloth  will  ierve  feveral  times,  only  it  mutt 
be  carefully  cleaned. 

By  following  this  procefs  with  attention,  you  may  obtain 
oil  which  has  much  lefs  colour,  odour,  and  tafte,  than  that 
commonly  ufed  ;  which  will  burn  with  the  greateft  facility, 
and  without  any  refidu.um;  and  which  is  equal  to  the  pureft 
oil  fold  in  the  (hops,  &:c.     The  lofs  is  very  inconfiderable. 

If  you  are  defirous  of  obtaining  it  ftill  purer,  it  may  be  ex- 
pofed  again  to  the  fame  treatment;  but,  in  that  cafe,  for  ioo 
parts  of  oil,  one  hundredth  part  of  concentrated  fulphuric  acid 
will  be  fufficient.  The  fulphuric  acid  will  not  form  in  oil 
which  has  been  once  purified  a  blackifh  precipitate;  on  the 
contrary,  it  produces  a  very  fcanty  precipitate,  of  a  grayifh- 
white  colour.  This  precipitate  is  more  difficult  to  be  feparat'e'd 
than  the  former. 
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When  the  oil  has  been  treated  with  two  hundredth  parts 
of  fulphuric  acid,  if  it  be  fuffered  to  digeft  for  twenty-four 
hours  with  the  fourth  of  its  weight  of  chalk  or  carbonate  of 
Hme,  or  of  argil,  you  will  obtain  it  almoil  as  clear  as  water. 
Lime,  however,  cannot  be  employed  with  advantage,  as  it 
would  occafion  too  much  wafte;  but,  in  my  opinion,  argil 
would  give  very  advantageous  remits :  it  retains,  indeed,  a 
pretty  large  quantity  of  oil,  but,  by  means  of  a  prefSj  thi 
lalt  portions  of  the  oil  may  be  extracted  from  the  argil  almoil 
entirely. 


XII.  Researches  re/peeling  the  Laws-  of  Affinity.  By 
C.  Burtholl^t,  Member  of  the  French  National 
JnjYitute, 
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NDER  the  more  general  name  of  complex  affinity. 
I  (hall  examine  that  which  has  been  confidered  as  arifing  from 
the  concourfe  of  four  affinities,  and  which  is  generally  di- 
ftinguiflicd  by  the  name  of  double  affinity. 

To  give  an  idea  of  the  action  of  four  affinities,  Bergman 
examines  what  takes  place  when  aiblulion  of  fulphateor  pot- 
am  and  muriate  of  lime  are  mixed  together.  This,  fays  he,. 
is  as  if  one  mould  put  into  the  quantity  of  water  employed 
the  proportions  of  fulphuric  acid,  muriatic  acid,  lime,  and 
potafh,  which  enter  into  the  compofition  of  thefe  lalts  :  the 
two  bafes  act  by  their  affinities  on  thefe  two  acids;  but 
though  the  affinity  of  the  potafh  for  the  fulphuric  acid  be 
ftronger  than  that  which  it  has  for  the  muriatic  acid,  the 
affinity  of  the  muriatic  acid  for  the  potafh,  however,  added 
to  the  affinity  of  the  fulphuric  acid  for  the  lime,  gives  a  funi 
of  forces  greater  than  the  affinity  of  the  fulphurjc  acid  for  the 
potafh,  and  that  of  the  muriatic  acid  for  the  lime,  which  de- 
termines an  exchange  of  bales  ;  fo  that,  inftead  of  fulphatc  of 
potafh  and  muriate  of  lime,  there  are  produced  fulphatc  of  lime 
and  muriate  of  potafh.  This  explanation  is  always  founded 
on  the  fuppdfition,  that  the  affinities  are  conusant  forces  in- 
dependently of  the  quantities  and  the  flate  of  faturation. 

2d,  When  the  two  bales  act  conjointly  on  one  acid,  the  latter- 
divides  itfelf,  or  rather  divides  its  aelion,  in  the  ratio  of  their 
jnaftes.  I  n(tead  of  one  acid  there  are  here  two;  and  if  no  fepara- 
tion  is  effected, either  bvprecipitationor  cry Itallifation,  theacids 
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will  both  act  upon  the  two  hafts  equally  in  the  ratio  of  their 
maftes :  if  each  of  the  acids  were  lirtl  combined  with  a  bafe, 
after  the  mixture  of  the  iolution  of  the  two  falts,  the  fum  of  4 
the  reciprocal  forces  of  the  acids  and  the  alkalies  would  be 
the  fame  as  before;  no  muriate  of  potafh  or  fulphate  of  lime 
will  be  formed,  but  there  will  be  a  combination  of  potafh, 
lime,  fulphuric  acid,  and  muriatic  acid,  which  will  give  the 
fame  degree  of  faturation  as  before  the  mixture.  Hence  it 
happens,  that  when  two  falts,  which,  by  an  exchange,  ought 
to  produce  combinations  which  would  have  very  different 
proportion-,  are  mixed,  neither  acidity  nor  alkalinity,  which 
would  necefiarilv  mow  themfelves  if  an  exchange  took  place, 
are  obferved,  as  has  been  very  well  remarked  by  Guyton. 

3d,  It  has  been  concluded,  merely  from  the  reiult  of  the 
precipitation  and  the  cryftallifation  that  has  been  obferved, 
that  an  exchange  of  bales  has  taken  place ;  but  this  effect  has 
not  been  afcribed  to  its  real  caufe. 

We  have  fee  11  (Art.  V.)  that  the  force,  of  cohefion  deter- 
mines the  feparation  which  in  elective  affinities  takes  place 
bv  precipitation  or  cryftallifation  :  it  is  the  fame  force  alfo 
which  produces  the  fame  effect  in  complex  affinities.  When 
I  mix  a  folution  of  the  fulphate  of  potafli  with  that  of  the 
muriate  of  lime,  and  when  the  quantity  of  water  is  not  great, 
the  lime,  in  the  contact  in  which  it  finds  itfelf  with  the  ful- 
phuric acid  (No.  1.)  experiences  the  efiecl  of  the  force  of 
cohefion  in  a  higher  degree  than  the  potafli.  It  is  therefore 
a  new  force  which  is  added  to  thofe  which  before  exifted ;  it 
muft  decide  the  combination  of  the  fulphuric  acid  with  the 
lime  at  the  time  of  its  precipitation. 

4th,  If  we  take  a  view  of  all  the  known  decompofitions 
which  arife  from  complex  affinities,  we  mall  find  that  the 
excels  of  affinity  in  oppoiing  affinities  is  always  afcribed  to 
thofe  fubttanccs  which  have  the  property  of  forming  a  preci- 
pitate or  a  fait  that  may  be  feparated  by  cryfiallization ;  fo 
that,  from  the  degree  of  the  fallibility  of  the  falts  which  can 
be  formed  in  a  liquid,  may  be  predicted  the  order  of  the  affi- 
nities of  the  •  ubitances  by  which  Bergman  and  other  emi- 
nent chemifts  would  reprefent  the  forces  in  the  fymbolicai 
tables:  for  they  always  afcribe  a  fuperiority  o£  affinities  to 
the  two  fubftances  which  ought  to  form  a  combination  in- 
foluble  in  regard  to  the  quantity  of  the  folvent. 

Lime,  ma^nefia,  barvtes,  and  itrontian,  form  with  car- 
bonic acid  an  inioluble  fait;  all  the  foluble  combinations  of 
thefe  earths,  mixed  with  alkaline  carbonates,  produce  an  ex- 
change, the  reiult  of  which  is  the  formation  and  precipitation 
of  carbonates  with  an  earthy  bafe. 

Barvtes 
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Barytes  forms  with  the  fulphuric  acid  an  infoluble  fait : 
when  the  folution  of  a  fulphate  is  mixed  with  that  of  a  fak 
having  a  bafe  of  barytes,  there  is  always  formed  and  preci- 
pitated a  fait  with  a  bale  of  barytes. 

As  lime  forms  a  fulphate  very  litlle  foluble,  and  which  is  in 
a  great  meafure  precipitated  if  there  be  not  a  great  deal  of 
water,  it  equally  changes  its  bafe  with  all  the  foluble  ful- 
phates  till  the  period.when  precipitation  ceales  to  take  place 
by  the  folubility  of  the  fulphate  of  lime.  Hie  fulphate  of  lime 
having  {till  much  more  folubility  than  fulphate  of  barytes, 
falts  with  a  bafe  of  barytes,  which  are  mure  foluble,  decom^ 
pofe  the  fulphate  of  lime. 

Oxide  of  lilver  forms  an  in  foluble  fait  with  muriatic  acid  : 
all  falts  of  filver  which  are  foluble  being  mixed  with  foluble 
muriates,  there  is  precipitated  muriate  of  filver.  Mercury,  if 
not  too  much  oxidated,  has  a  fimilar  action. 

As  muriate  of  lead  is  little  foluble,  the  falts  which  the  oxide 
of  lead  forms  with  other  acids,  and  which  polfefs  folubility, 
produce  a  precipitate  with  foluble  muriates ;  but,  as  an  info- 
luble  fait  is  made  with  fulphuric  acid,  the  folution  of  muriate 
of  lead  produces  a  folution  of  fulphate  of  lead  when  mixed  with, 
foluble  ful phates. 

5th,  When  water,  then,  in  which  different  falts  have  beea 
put  in  folution  is  made  to  evaporate,  thefe  falts  feparate  ac- 
cording to  the  order  of  their  folubility,  and  it  is  by  it  that  one 
can  judge  of  the  changes  of  bafe  which  may  take  place. 

But  the  folubility  of  falts  varies  according  to  temperatures  :- 
it  is  therefore  the  relative  folubility,  according  to  the  different 
temperatures,  that  mud  be  conlidered.  The  nitrate  of  potaih. 
mixed  with  the  muriate  of  foda  will  cryftallize  at  a  low  tem- 
perature, but  the  muriate  of  foda  will  feparate  itfelf  even  during 
the  time  of  the  evaporation:  no  exchange  of  bafes  will  take 
place,  becaufe  the  nitrate  of  foda  is  a  little  more  foluble  cold 
than  the  nitrate  of  potaih ;  and  becaufe,  on  the  contrary,  the 
muriate  of  potaih  is  a  little  more  foluble  warm  than  muriate 
of  foda. 

6th,  I  connder  here  only  the  principal  refult,  arifmg  from 
a  force  of  cohefion,  of  fuch  a  nature,  that  it  makes  the  effect 
of  the  forces  oppofed  to  it  to  difappear;  but  when  there  does 
not  exift  a  eontiderable  cohefion  in  the  combinations  which 
can  be  formed,  the  mutual  aclion  of  the  fubftances  which 
remain  in  the  liquid  Mate  of  the  folvent,  and  of  the  propor- 
tions which  vary  by  the  crvMalhzation  of  the  newlv-fepa* 
rated  combination,  mu(i  produce  different  effects.  The  ex- 
periments I  have  begun,  will  loon  throw  further  lighten  this 
fitbjecf.. 

E  4  7th>  An- 
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7th,  Another  circumftance  which  may  change  the  a&ior> 
of  complex  affinities  is,  the  formation  of  a  tiiple  fait  which 
is  precipitated  ;  but,  by  knowing  the  degree  of  the  fallibility 
of  this  combination,  we  may  ftill  forefee  the  composition 
which  mull  take  place.  The  fame  consideration  may  be 
applied  to  thofe  affinities  called  eletlive. 

8th,  A  precipitate  is  fometimes  effected  by  the  mixture  of 
two  faline  fubftances  which  have  ihe  fame  acid  ;  for  in  ft  an  ce. 
by  a  mixture  of  the  muriate  of  magnefia  and  the  muriate  of 
lime.  It  is  probable  that  two  combinations  are  then  formed, 
one  with  an  excefs  of  acid  and  a  fmall  part  of  the  two  bafes, 
the  other  with  the  greateft  part  of  the  two  bafes  and  a  fmall 
portion  of  acid. 

This  efieet  is  analogous  to  what  we  have  ohferved  in 
Art.  IX.  No.  3  ;  but  here  it  is  the  mutual  affinity  of  the  two 
bafes  which  determines  the  precipitation. 

9th,  We  have  feen  in  Art.  VII.  that  heat,  by  increasing 
the  volatility  of  a  fubftance,  weakens  its  combination.  This 
caufe  a&s  no  lefs  in  the  complex  than  in  the  elective  affi- 
nities. It  is  a  force  added  to  thofe  which  a6f,  and  deter- 
mines the  union  and  the  feparation  of  thofe  fubftances  which 
have  the  greateft  tendency  to  form  a  volatile  combination. 

Whenever,  therefore,  it  is  defired  to  know  what  will  hap- 
pen, by  expofing  two  falts  to  the  action  of  heat,  it  is  only 
necefTary  to  examine  whether  one  of  the  two  bafes  and  one 
of  the  two  acids  pofTefs  a  greater  degree  of  volatility  than  the 
remaining  bate  and  acid;  and  we  may  be  afturea  that,  on 
applying  a  fuffieient  degree  of  heat,  the  combination  of  the 
molt  volatile  bafe  and  acid  will  be  formed  and  fublimed, 
while  the  more  fixed  bafe  and  acid  will  alfo  remain  com- 
bined. Among  the  bafes,  ammonia  and  the  oxide  of  mer- 
cury, and  among  the  acids,  the  carbonic  and  muriatic,  afford 
feveral  illuftrations  of  this  truth. 

10th,  Effiorefeence  ought  alfo  to  be  considered  as  a  force 
which,  in  the  complex  affinities,  may  determine  a  combina- 
tion pofiefling  this  property;  and  to  this  is  owing  the  form- 
ation of  natron  in  the  valley  of  the  lake  of  Natron,  and  other 
places  where  the  fame  circumftances  occur. 

The  obfervations  which  1  have  piefented  to  the  Inftituteof 
Egypt,  which  will  form  a  fequel  to  the  interefting  difcovery 
of  the  valley  of  the  lakes  of  Natron,  for  which  we  are  in- 
debted to  general  Andreofli,  prove  that  the  circumftances 
necefTary  to  the  formation  of  natron  are,  1.  A  land,  which 
contains  much  carbonate  of  lime;  2.  Moifture;  and,  3.  The 
prefence  of  the  muriate  of  foda :  I  have  alfo  remarked,  that 
the  ftalks  of  the  reed,  in  a  great  degree.,  facilitate  the  produc- 
tion 
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tkm  of  this  fubftance.  I  have  promifcd  to  explain  the  forma- 
tion of  the  carbonate  of  ibtla  by  means  of  theie  circuin fiances, 
which  I  (hall  now  endeavour  to  perform. 

Calcareous  faod,  conftantly  impregnated  with  moifiure, 
may  be  confidered  as  a  folution  of  the  muriate  of  foda,  which 
acls  upon  the  carbonate  of  lime.  Now  it  follows,  from  what 
has  been  explained  in  Art.  IV.  that  infolubility  caufes  a  great 
diminution  in  the  mutual  aclion  of  a  folid  and  a  liquid  fub- 
ftauee,  but  that  it  does  not  deltroy  it.  This  action  is  op- 
poled  to  the  infolubility  of  the  carbonate  of  lime,  which  is 
not  nbfolute.  A  folution  mull  therefore  be  formed  of  a  fmall 
quantity  of.  carbonate  of  lime,  and,  confequently,  (No.  i 
and  2,)  the  conftituent  parts  of  this  carbonate  and  of  the 
muriate  of  foda,  which  are  in  folution,  exert  a  reciprocal 
action  )  otherwife  the  pref'ence  of  the  carbonate  of  lime 
would  not  be  a  condition  neceirhxy  to  the  formation  of  the 
carhonate  of  foda*. 

We  mull:,  therefore,  confider  the  humiditv  of  the  calca- 
reous fand,  in  which  the  carbonate  of  foda  is  formed,  a»  a 
folution  of  muriate  of  foda  and  a  fmall  quantity  of  carbonate 
of  lime :  hence  foda  and  carbonic  acid  are  both  prefent, 
and  the  efflorefcence,  which  is  a  property  of  the  car- 
bonate of  foda^  ought  to  be  confidered  as  a  new  force  that 
tends  to  remove  it  from  this  combination.  In  fhort,  when, 
in  a  foil  impregnated  with  muriate  of  foda,  we  meet  with 
the  (talks  of  reeds  which  favour  the  efflorefcence,  the  car- 
bonate of  foda  not  only  accumulates  round  thefe  (talks,  but 
fpmctim.es  it  is  not  formed  without  fuch  aili (lance,  when 
certain  circumftances,  fuch  as  a  too  argillaceous  nature  of 
the  foil,  &c.  are  little  favourable  to  its  production;  fo  that 
at  a  fhort  depth  muriate  of  foda  only  is  difcoverable. 

*  The  folution  of  the  carbonate  of  lime  by  the  mi  r  ate  of  potafh  and  by 
the  fulphate  of  potafli,  which,  indubitably  act  like  the  muriate  of  foda,  has 
been  proved  by  adire£t  experiment,  for  which  we  are  indebted  to  Guyron. 
{Mem.  de  Sihcek,  part  ii.  note  de  la  page  18.)  «•  The  folution  of  ful- 
phate of  potafh,  muriate  of  pctaih.  &c.  po  ired  in  lime-water  which  has 
been  rendered  milky  by  water  impregnated  with  carbonic  acid  gas,  imme- 
diately cauild  the  precipitate  to  difappear.  There  was  likew  (t  no  earthy 
precipitate  when  water,  charged  with  carbonic  acid  gas,  was  poured  in  a 
Inixturc  of  lime-water  and  a  folution  of  thcie  neutral  faJtl ;  the  liquor  al- 
ways contained  a  portion  of  uncombined  alkali."  Guy  ton  comb  its  rhe 
ppinion  of  Scheeie,  who  did  not  obferve  any  decompoiirioti  w  ith  the  mu- 
riate and  fulphate  with  bafe  of  pqtaih,  but  only  with  the  falts  with  bafe 
of  foda. 

The  difference  of  opinion  between  tho'fe  celebrated  chemifb  arofe  from 
the  circumrtauce,  that  one  afcertained  the  deconipofitjon  only  by  the  cfljo- 
rcfcencc,  which  is  peculiar  to  (alts  with  bafe  of  fcxla  (  Art.  VIII.),  white 
the  other  obferved  it  in  a  liquid,  but  in  the  latter  milance  it  is  mucn  more 
limited. — B. 

8  I  wifhed 
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I  wiflied  to  afcertain  the  truth  of  this  explanation  in  a 
trough  placed  in  one  of  the  gardens  belonging  to  the  InftU 
tute.  For  this  purpofe,  fome  carbonate  of  limy  and  filiceous 
earth,  both  well  waflied,  were  mixed  together,  to  which  was 
added  a  certain  proportion  of  muriate  of  foda :  a  hole  was 
made  in  this  mixture,  for  the  purpofe  of  pouring  in  water 
occafionally,  and  keeping  up  the  neceffary  degree  ofmoifture. 
An  incruftation  of  muriate  of  foda  is  formed  at  the  furface, 
which  already  ilrongly  changes  the  colour  of  paper  tinged 
with  brazil  wood,  like  the  alkalis;  but  we  cannot  expect  to 
obtain  an  efflorefcence  fo  confulerable  as  to  be  perceptible  to 
the  fight,  till  after  a  much  greater  length  of  time. 

nth,  The  preceding  obfervations  mow  that  the  only  dif- 
ference which  diftinguifhes  the  complex  affinities  from  thofe 
called  elecJive>  is,  that  in  the  former,  fubftances  are  brought 
into  action  which  are  nearly  in  an  uniform  degree  of  fat u ra- 
tion j  and  that,  in  the  latter,  there  is  a  fubftance  prefent  which 
is  not  yet  faturated  (or  feveral  fuch  fubftances  may  be  prefent) ; 
fo  that,  in  the  former, a  new  degree  of  faturation  is  eftablifhed 
only  in  proportion  to  the  combinations  which  are  capable  of 
being  feparated  5  whereas,  in  the  latter,  the  action  of  the  un- 
faturated  fubftances  becomes  in  equilibrio  with  that  of  the 
fubftances  which  were  already  fo ;  whence  it  happens  that 
the  force  of  cohefion  and  that  of  elafticity  produce  their  effe£t 
more  completely  in  the  complex  than  in  the  elective  affinities. 
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_OGER  JOSEPH  BOSCOVICH  was  born  at  Ragufa,  in 
Dalmatia,  on  the  18th  of  May  171 1.  It  is  aflertectin  the 
Gazette  de  France  for  1775,  that  his  mother  lived  to  the 
great  age  of  one  hundred  and  two.  His  lifter,  alfo,  is  faid 
to  bane  attained  to  a  great  age,  and  to  have  been  much 
etleemed  for  her  poems,  written  in  the  Italian  language. 
Bofcovich  entered  into  the  order  of  the  jefuits  on  the  rft  of 
October  1725;  in  November  3740  he  was  appointed  pro- 
le (Tor  of  mathematics  in  the  Roman  college,  and  diftinguifned 
bimfelf  by  feveral  excellent  mathematical  and  aftronomical 
diifertations  on  the  rotation  of  the  fun,  on  the  inequalities  in 
the  motion  of  Jupiter  and  Saturn,  on  light,  on  dioptrics,  on 
the  tides,  on  the  atmofphere  of  the  moon,  and  the  method 
of  calculating  the  orbits  of  comets.  In  the  year  1750 
he  was  employed  by  cardinal  Valenti,  minifter  of  itate  to 

pope 
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pope  Benedict  XIV.  to  meafure  a  degree  of  the  meridian  ia 
the  territories  of  the  church  ;  an  undertaking-  which  he  ac- 
complished in  a  fatisfactory  manner,  in  conjunction  with 
father  Maire  of  the  fame  order,  and  of  which  he  gave  an 
account  in  a  work  published  at  Rome  in  1755  under  the  title 
of  De  Litcraria  Expedit'ione  per  Pontijiciam  DitiQ7ie?n,  Sec 
This  work  was  afterwards  tranflated  into  French,  and  pub-? 
limed  at  Paris,  with  the  title  of  Voyage  AjlronG?)iique  ct  Gto- 
grapbuiue  dans  I'.Etat  de  i'  Eg  life,  &c. 

The  raeafurittg  of  a  degree  of  the- meridian  in  Auflria  and 
Hungary  by  E.  Lknganig,  in  Piedmont  by  F;  Beccaria,  and 
in  America  by  Mafon  and  Dixon,  were  undertaken  on  the 
fugceftion  of  Bofcovich,  and  by  means  of  the  influence  which. 
he* bad  in  different  courts  on  account  of  the  great  reputation, 
he  had  acquired  in  the  mathematics :  on  the  fame  account 
he  was  chofen  by  the  Royal  Society  of  London  to  obferve  the 
fecond  tranfit  of  Venus  in  California;  but  the  diiiblutlon  of 
his  order,  which  happened  about  that  time,  prevented  his 
acceptance  of  this  appointment. 

In  the  vcar  1759  he  publiflicd  at  Vienna  his  Vhihfophi^c 
ncturalis  Tbeoria,  and  in  1763  he  was  invited  to  be  profeilbr 
of  the  mathematics  at  Pa  via,  where  he  taught  for  fit  years. 
He  afterwards  removed  to  Milan,  on  an  invitation  from  the 
imperial  niinifter.count  Firmian,  to  be  profeilbr  of  auronomy 
and  optics;  and  while  in  this  fituation  he  founded  the  ob- 
fervatory  of  the  jefuits  in  that  city,  which  gave  rife  to  the 
impei  ial  obfervatory,  and  that  now  called  the  Cifalpine  ob- 
fervatory  of  Brera. 

In  the  year  1773,  on  the  deilruction  of  the  order  of  the 
jefuits,  Bofcovich  was  invited  to  France  by  his  friends  in 
that  country,  among  whom  were  De  la  Horde,  Durfort,  the 
ministers  Bovnes  and  Vergennes,  and  madamc  de  Sivrac. 
On  this  ocearion  he  was  naturalifed,  and  obtained  the  ap- 
poinment  of  direcieur  d'optique  et  de  la  marine,  with  an  an- 
nual (alary  of  8000  livres. 

Bofcovich  was  a  poet  of  no  inconsiderable  merit ;  for  the 
dry  and  abllrufe  ftudy  of  the  mathematics  damped  nei theft 
toe  fire  of  his  genius  nor  deftroyed  thofe  powers  of  the  imau 
gination  by  wliich  theft  born  poets  are  peculiarly  diflin- 
guilhed.  His  Latin  poem  on  eclipfes  is  highly  worthy  of 
notice,  both  on  account  of  its  internal  poetical  merit,  and 
of  the  ability  and  elearnefs  with  which  the  author  gives  pre- 
cepts for  the  moft  difficult  calculations,  and  explains  the  moll 
complex  parts  of  the  theorv  of  altronomy.  It  has  been  tranf- 
lated into  French  by  Barrucl.  The  efteem  in  winch  Bofco- 
vich was  held,  occalioned  his  being  involved  alfo  in  political 
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negotiations.  The  republic  of  Lucca  entrufled  him  with  the 
defence  of  its  interefts  in  regard  to  its  waters  and  boundaries, 
then -under  difcufiion  with  the  deputies  of  Tufcany;  and  he 
was  fent  to  Vienna  to  defend  this  caufe  before  the  emperor. 
This  bufinefs  he  brought  to  a  happy  conclunon,  and  thereby 
rendered  an  effential  fervice  to  the  republic.     He  travelled  a 

freat  deal,  and  vifited  moft  parts  of  Europe,  and  even  Turkey, 
lis  Tour  to  Conftantinople  went  through  two  editions,  one 
in  Italian  in  1762,  and  a  German  tranflation  in  1772. 

So  much  merit  did  not  remain  free  from  thofe  animofities 
which  ate  generally  excited  by  great  talents.  Some  circum- 
ftanccs  which  took  place  at  Pans  on  the  part  of  fome  of  the 
literati  of  that  capital,  gave  him  confiderable  uneafmefs ;  and, 
as  he  pofleflcd  great  ienlibility,  they  made  a  greater  impreffion 
on  his  mind  than  they  perhaps  ought  to  have  done.  On  this 
account  he  refolved,  in  1783,  to  leave  Paris,  and  to  proceed 
to  Italy,  in  order  to  collect  and  publim  his  whole  works, 
which  appeared  at  BelTano  in  1786,  though  faid  to  be  printed 
at  Strafburgh,  in  five  quarto  volumes,  under  the  title  of  Opera 
ad  Opticam  et  AJlronomiam  pertinentia.  The  part  relating  to 
nautical  aftronomy  was  translated  into  German,  and  published 
feparately  at  Leipfic,  in  1787,  bv  Efchenbach.  He  wrote 
alfo  the  principles  of  the  mathematics  and  philofophy,  toge- 
ther with  a  treatife  on  telefcopes,  which  F.  Charles  Scherfer 
tranflated  into  German  and  publifhed  at  Vienna,  in  ij6$. 

In  the  year  1786  he  went  to  Milan,  and  was  employed  by 
the  emperor  Jofeph  to  fuperintend  the  meafuring  of  a  degree 
of  the  meridian  and  the  conftruction  of  a  map  of  Lombardy; 
but  a  fit  of  apoplexy,  with  which  he  was  feized  on  the  12th 
of  February,  put  a  period  to  his  exiftence  in  the  76th  year 
of  his  age. 

Boi'covich  was  a  man  much  beloved  in  fociety ;  his  con- 
vention was  animated  and  agreeable,  and  his  facility  for 
poetical  compofition  was  fuch,  that  he  could  readily  dictate 
verfes  in  the  courfe  of  converlation  with  his  friends.  To  the 
variety,  the  iirength,  and  the  cultivation  of  his  talents,  he 
added  the  moft  refpectable  moral  principles,  and  a  deport- 
ment which  rendered  the  attachment  of  his  friends  no  lefs 
lively  than  their  cfteem  and  reipect.  Before  we  conclude 
this  article  it  deferves  to  be  remarked,  that  feveral  men  of 
great  mathematical  genius  have  been  born  on  the  eaftern 
coaft  of  the  Adriatic :  Bofcovich,  Pafquich,  Vega,  Cagnoli, 
and  Bogdanich,  were  natives  of  Dalmatia,  Carinthia,  xYlba- 
nia,  and  Croatia,  &c.  all  excellent  mathematicians. 
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XI V.  Account  of  the  Difcovery  of  Silver  in  Herland  Copper 
Mine.     By  the  Rev.  Malachy  Hitchins*. 

JLAERLAND  Mine  is  fituated  in  the  parifh  of  Gwtnear, 
about  feven  miles  north-eaft  of  St.  Michael's  Mount,  on  the 
fouthern  coaft  of  Cornwall ;  and  two  miles  and  a  half  from 
the  mouth  of  the  river  Hayle,  on  the  northern  coaft  of  the 
fame  county;  it  is  contiguous  to  Prince  George  mine. 

It  commences  in  a  valley  on  the  weft,  and  pafles  through 
a  hill,  which  is  firft  of  fteep,  and  then  of  moderate,  afcent, 
for  upwards  of  half  a  mile  eaftward ;  when  the  principal 
copper  lodes,  which  follow  this  direction,  meet  with  a  large 
crofs  lode,  by  which,  and  by  other  crofs  courfes  andflookans, 
which  interfect  them  in  their  farther  progrefs,  they  are  re- 
peatedly heaved,  and  fo  difordered  by  thele  heaves,  in  their 
form  and  pofition,  and  fo  changed  by  them,  in  refpe6fc  to 
their  compofition,  as  hardly  to  be  recognized. 

The  ftrata  of  the  diftricl  in  which  this  takes  place,  coniift 
of  the  common  metalliferous  fort  of  argillaceous  flate  called 
killas. 

The  copper  lodes  of  this  diftric~t  are  remarkable  for  the 
fhortnefs  of  their  continuity ;  for,  whereas  other  lodes  may 
be  traced  to  an  indefinite  extent  in  the  fame  line  of  direction, 
thefe,  on  the  contrary,  are  obferved  to  taper  away  gradually, 
and  terminate,  to  all  appearance,  at  a  fhort  diftance,  com- 
pletely and  irrecoverably. 

This  mine  was  worked  about  twenty  years  ago,  when  it 
was  funk  to  the  depth  of  one  hundred  fathoms  from  the  fur- 
face.  It  was  again  fel  to  work  about  eight  years  fince;  has 
now  four  fire-engines  and  two  fteam-whims  on  it;  and  is 
funk  to  a  depth  of  one  hundred  and  fifty-five  fathoms  below 
the  furface,  or,  as  the  miners  call  it,  from  grafs. 

It  is  in  this  latter  period  of  its  hiftory,  that  a  difcovery  has 
been  made  of  a  confiderable  quantity  of  filver  ore,  in  a  par- 
ticular part  of  the  mine,  the  Angularity  of  which  difcovery, 
in  this  country,  has  much  excited  the  curiofity  of  the  public. 

For,  although  the  numerous  veins  of  lead  in  Cornwall  arc 
richly  impregnated  with  filver,  and  occasionally  yield  fmall 
quantities  of  filver  ores,  and  even  fpecimens  of  native  filver, 
vet,  hitherto,  no  inftance  had  been  known  of  their  yielding 
this  precious  metal  in  fuch  abundance;  nor  had  any  circum- 
stances, in  the  natural  hiftory  of  the  mineral  veins  of  this 
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countrv,  borne  any  analogy  to  thofe  which  accompanied  the 
ait  difoov 

Thtf«  vi  renin ftar. .  rare,  having  been  exami ned  with 

more  attention  than  ufual,  ftiall  be  dated  with  as  much  pre- 
cifion  as  it  is  poffihle  to  obtain,  from  the  report  of  thofe  prac- 
tical miners  only  who  have  hitherto  infpec'ied  them. 

The  facts  which,  deferve  to  be  fir  ft  noticed  are,  the  confined 
and  infulated  petition  of  the  mafs  of  filver  ore;  Jts  great  depth 
from  the  furface  of  the  mine;  and  its  contiguity  to  a  copper 
LhIc. 

The  lode  in  which  it  occurs  is  one  of  thofe  crofs  courfes, 
as  they  are  here  called,  which  interfeel  and  derange  the  cop- 
per lodes,  and  confequently  are  of  a  more  recent  formation. 

Lodes  in  this  direction  are  ufually  filled  with  quartz,  but 
frequently  produce  galena  :  and  fometimes,  inftead  of  galena, 
fulphurated  antimony.  They  appear  here  to  conform  to  the 
fame  laws,  except  in  the  particular  inftance  now  to  be  de- 
icribed,  which  forms,  indeed,  a  very  remarkable  exception. 

No  ores  of  Iilver  were  obfervable  in  this  lode  until  at  the 
depth  of  one  hundred  and  ten  fathoms  from  the  furface,  or 
eighty  below  the  adit  or  level ;  and,  at  the  farther  depth  of 
;hirty-two  fathoms,  they  difappeared. 

They  have  been  difcovered  only  in  the  neighbourhood  of 
one  of  the  interfered  copper  lodes,  extending  no  where  above 
twelve  feet  from  this  lode,  on  the  north,  or  above  thirty-two 
feet  from  it  on  the  fotith,  and  acquiring  this  their  greateit 
extent  at  the  deepeli  level;  for  the  ufual  dimenfions  of  the 
iilver  ore  are  not  more  than  fix  feet  in  the  former  fituation, 
and  twelve  feet  in  the  latter. 

It  is  remarkable  that,  at  the  point  of  contact  or  interfe&ion, 
the  contents  of  the  filver  lode  are  i'o  poor  as  to  be  fcarcely 
worth  faving;  and  thofe  of  the  copper  lode  are  much  lefs  pro- 
ductive of  copper  than  at  a  little  diftance  from  this  point. 
Moreover,  that  the  copper  lode,  in  the  vicinity  of  the  inter- 
fection,  feems  to  have  been  influenced  by  the  fame  caufes  of 
improvement  and  declenfion  as  the  crofs  lode;  being  richer 
<>r  poorer  in  copper,  as  the  latter  was,  at  a  correfpondent 
level,   in  filver. 

The  richeit  mafs  of  filver  ore  was  found  at  the  depth  of 
two  fathoms  above  the  lev<  1  at  which  it  disappears. 

After  this  brief  account  of  the  mod  ftriking  facts,  it  may 
foe  proper  to  enter  into  a  more  particular  deicriptiori  of  the 
two  lodes  which  appear,  by  their  intcrfection,  to  have  gene- 
rated this  body  of  extraneous  matter. 

The  copper   lode  bears  nearly  eaft  and  weft  by  the  com- 

pafs  ; 
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pafs ;  the  crofs  lode  nearly  north  and  fouth,  or  at  right  angles 
to  it. 

The  former  is  about  two  feet  broad,  on  an  average;  and 
it  dips  or  underlies  fouth,  one  foot  in  a  fathom.  The 
breadth  of  the  latter  is  about  two  feet  and  a  half,  on  an  ave- 
rage; and  its  underlie  is  eaft,  about  eight  inches  in  a  fathom. 

The  heave  of  the  copper  lode  is  about  eighteen  or  twenty 
inches  to  the  right,  in  the  language  of  the  Corniih  miner ; 
the  expreflion  being  fo  far  appropriate  and  convenient,  as  it 
refers  to  the  ulual  iitua.tion  of  theobferver  in  the  heaved  lode. 

The  copper  lode  is  filled  with  layers  of  ore  and  ftony  mat- 
ter, the  latter  of  which  is  here  called  caple\  but  the  ore  is 
ufually  found  contiguous  to  the  walls  of  the  lode. 

The  contents  of  the  crofs  lode  are  more  lingular,  in  refpecl; 
to  their  local  position,  and  more  various.  Only  the  eaftem 
fide  of  it  produces  filver  ore,  the  breadth  of  which  is  in  ge- 
neral about  fix  or  eight  inches,  although  in  fome  places  it  is 
greater.  The  other  part  of  the  lode  is  chiefly  compofed  of 
quartz,  intermixed  with  iron,  manganefe,  and  wolfram,  to- 
gether with  a  fmall  portion  of  cobalt  and  antimony. 

The  filver  ore,  ftrictly  f peaking,  is  a  mixture  of  galena, 
native  bifmuth,  gray  cobalt  ore,  vitreous  filver  ore,  and  na- 
tive filver;  which,  in  refpecl:  to  their  proportions,  follow  the 
order  in  which  they  are  here  enumerated,  the  galena  being 
the  mod  prevalent.  The  native  filver,  of  which  fpecimens  of 
the  greater!  beauty  have  been  referved  for  the  cabinets  of  the 
curious,  is  found  chiefly  in  a  capillary  form,  in  the  natural 
cavities  of  the  lode. 

About  one  hundred  and  eight  tons  of  this  ore  have  been 
raifed.  The  miners  continue  to  fink  near  the  fame  point  of 
interferon  ;  and  feem  confident  that  both  lodes  will  foon 
become  richer,  becaufe  fimilar  initances  of  declenfion  and 
recovery  have  frequently  occurred  in  the  copper  lodes  of  this 
mine,  and  becaufe  the  two  lodes  appear  to  have  a  reciprocal 
influence  on  each  other. 

Unfortunately,  however,  the  extent  of  their  fpeculation  h 
limited  by  the  great  depth  of  the  prefent  workings;  for, 
fortv-fivc  fithoms  have  been  funk  fince  the  firfi.  difcovcry  of 
the  filver;  and  twenty,  or  twenty-five  fathoms  more,  are  as 
much  as  can  be  funk  in  this  mine,  with  its  prefent  mecha- 
nical powers  of  drawing  the  water;  at  which  level,  viz.  one 
hundred  and  eighty  tathoms  from  the  furface,  it  would  be 
fomevv  hat  deeper  than  any  mine  in  Cornwall,  and  about  one 
hundred  and  thirty  fathoms  below  the  level  of  the  fea  at  low 
water  mark. 

The  other  crofs  lodes  in  this  mine  produce  no  filver ;  mod 

of 
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of  them  being  flookans,  or  lodes  which  are  ciTeritially  different 
from  the  argentiferous  crofs  lode,  in  the  nature  of  their  con- 
ltituent  (gate.  There  is  one,  however,  in  the  eaftern  part 
cf  the  mine,  which,  from  its  refemblance  to  that,  is  thought 
likely  to  produce  iiUer,  whenever  it  fhaH  be  explored  to  the 
fame  depth,  at  its  point  of  interfcclion  ;  although  thele  hopes 
inav  probablv  be  fallacious,  for  the  argentiferous  lode  inter- 
I  ;;ve  other  copper  lodes,  viz.  two  on  the  north,  and  three 
on  the  foutli  tide,  without  producing  any  filver. 

XV.    Account  of  New  Publications. 

I.  Thilofophical  Trarfat  lions  of  the  Royal  Society  of  London 
for  t be  Year  1801*      Fart  I. 


T 


HIS  Part  contains  : — i.  The  Croonian  Lecture.  On 
the  Irritability  of  Nerves.  Bv  Everard  Home,  Efq.  F.R.S. 
— 2.  The  Bakerian  Lecture.  On  the  Mechanifm  of  the  Eye* 
By  Thomas  Young,  M.D.  F.R.S. — 3.  On  the  neceflary 
Truth  of  certain  Conclufions  obtained  by  means  of  imaginary 
Quantities.  By  Robert  Woodhoufe,  A.M.  Fellow  of  Cains 
College. — 4.  On  the  Production  of  artificial  Cold  by  Means 
ci  Muriate  of  Lime.  By  Mr.  Richard  Walker. — 5.  Account 
of  a  monllrous  Lamb.  In  a  Letter  from  Mr.  Anthony  Car* 
line  to  the  Right  Hon.  Sir  Jofeph  Banks,  Bart.  K.B.  P.R.S. 
— 6.  An  anatomical  Defcription  of  a  male  Rhinoceros.  By 
Mr.  II.  Leigh  Thomas,  Surgeon. — 7.  Demonftration  of  a 
Theorem,  by  which  fuch  Portions  of  the  Solidity  of  a  Sphere 
are  aihVned  as  admit  an  algebraic  Expreflion.  By  Robert 
Woodhoufe,  A.M.  Fellow  of  Caius  College,  Cambridge. — 
8.  Account  of  the  Difcoverv  of  Silver  in  Herland  Copper 
Mine.  By  the  Rev.  Malachy  Hitchins. — Account  of  an 
Eleph ant's  Tuik,  in  which  the  Iron  Head  of  a  Spear  was 
found  imbedded.  By  Mr.  Charles  Combe.  In  a  Letier  to 
the  Right  Hon.  Sir  Jofeph  Banks,   Bart.   K.B.   P.  R. S.— 

10.  Defcription  of  the  Arfeniates  of  Copper  and  of  Iron  from 
the  County  of  Cornwall.      By   the   Count  de  Bournon.— h 

11.  Analyfis  of  the  Arfeniates  of  Copper  and  of  Iron,  de^ 
fcribed  in  the  preceding  Paper;  likewife  an  Analyfis  of  the 
red  ocTacdral  Copper  Ore  of  Cornwall ;  with  Remarks  on 
ibme  particular  Modes  of  Analyfis.  By  Richard  Chene- 
vix,  Efq.  M.R.I.  A — Appendix. — Meteorological  Journal 
kept,  at  the  Apartments  of  the  Royal  Society,  by  Order  of 
the  Prefident  and  Council. 
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II.  Journals  of  the  Royal  Injlitution  of  Great  Britain. 
Numbers  2  and  3. 

Each  fheet  of  thefe  journals  13  counted  as  one  Number, 
priee  fixpence.  The  contents  of  No.  2  and  3  are: — 1.  A 
.Report  on  the  Progrefs  which  has  been  made  in  the  Arrange- 
ment of  the  Royal  Inftitiuion,  its  prefent  State,  and  its  pro- 
bable future  Profperity  and  Utility. — 2.  Obiervations  relative 
to  the  Means  of  increafing  the  Quantities  of  Heat  obtained 
in  the  Combuftion  of  Fuel.  By  Count  Rumford. — -3.  On 
the  Ufe  of  Steam  as  a  Vehicle  for  conveying  Heat  from  one 
Place  to  another.  By  Count  Rumford. — 4.  An  Account  of  a 
new  Eudiometer.     By  Mr.  Davy. 

The  three  laft-mentioned  articles  will  be  found  copied  into 
the  preceding  pages  of  our  prefent  Number* 


III.  An  Epitome  of  Chemijhy.      By  William  Henry.  Smalt 
3  27//0.  Johnfon,  St.  Paul's  Church-Yard.' 

[Concluded  from  Vol.  IX.  p.  268.] 

Though  we  have  already  laid  before  our  readers  a  pretty- 
ample  extract  from  this  ufeful  little  volume,  we  believe  they 
will  not  be  difpleafed  by  a  further  one.  Among  the  rules 
for  afcertaining  the  purity  of  chemical  preparations  are  the 
following : 

"  Sulphuric  Acid — Acidum  Vitriolicum  of  the  London  Phar- 
macopoeia.-— Oil  of  Vitriol. 

<e  The  fpecific  gravity  of  fulphuric  acid  mould  be  1850. 
It  mould  remain  perfectly  tranfparent,  when  diluted  with 
diililled  water.  If  a  fediment  fhould  occur,  on  dilution,  it 
is  a  proof  of  the  prefence  of  fulphate  of  lead  or  lime. 

"  Iron  will  be  detected  in  fulphuric  acid  by  faturating  a 
diluted  portion  of  it  with  pure  carbonate  of  foda,  and  adding 
pruffiate  of  potalh,  which  will  manifeft  the  prefence  of  iron 
t>y  a  pruiTIan  blue  precipitate.  Copper  may  be  difcovered 
by  pouring,  into  a  limilar  faturated  folution,  pure  folution 
of  ammonia;  and  lead  may  be  detected  by  the  fulphuret  of 
ammonia.  The  latter  metal,  however,  is  generally  precipi- 
tated, on  dilution,  in  combination  with  fulphuric  acid. 

"  Sulphate  of  potath  or  of  foda  may  be  found  by  faturating 
the  diluted  acid  with  ammonia,  evaporating  to  drynefs,  and 
applying  a  pretty  (trong  heat.  The  fulphate  of  ammonia  will 
elcape,  and  that  of  potaih  or  of  foda  will  remain,  and  may 
be  diftinguiflied  bv  its  folubility  and  other  characters. 
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ft  Nitric  and  Nitrous  Acids — Acidum  Nitrofum,  Pbarm.  Laid, 
Aquafortis . 

"  The  nitric  acid  fhould  he  perfectly  colourlefs  and  as 
limpid  as  water.  It  fhould  be  .preferred  in  a  dark  place,  to 
prevent  its  convcrfion  into  the  mtrot/s  kind. 

iC  Thefe  acids  are  molt  likely  to  be  adulterated  with  ful- 
phuric and  muriatic  acids.  The  fulphuric  acid  may  be  dif- 
covered  by  adding  to  a  portion  of  the  acid,  largely  diluted, 
nitrated  or  nmriated  baryles,  which  occafion,  with  fulphuric 
acid,  a  white  and  infoluble  precipitate.  The  muriatic  acid 
may  be  afcertained  by  nitrate  of  fdver,  which  affords  a  fedi- 
nient  at  fir  ft  white,  but  which  becomes  coloured  by  expofure 
to  the  direeilight  of  the  fun.  Both  thefe  acids,  however, 
may  be  prefent  at  once;  and,  in  this  cafe,  it  will  be  necef- 
fary  to  add  a  folution  of  nitrate  of  barytes  as  long  as  any  pre- 
cipitate falls,  which  will  feparate  the  fulphuric  acid.  Let 
the  fediment  fubfide  ;  decant  the  clear  liquor,  and  add  the 
nitrate  of  filver.  If  a  precipitate  appear,  muriatic  acid  may 
be  inferred  to  be  prefent  alfo. 
.    "  Thefe  acids  mould  have  the  fpecirlc  gravity  of  1550. 

i:  Muriatic  Acid — Acidum  Muriaticum,  P.  L.  Spirit  of  Salt, 

ic  This  acid  generally  contains  iron,  which  may  be  known 
by  its  yellow  colour,  the  pure  acid  being  perfectly  colourlefs. 
It  may  alfo -be  detected  by  the  fame  mode  as  was  recom- 
mended in  examining  fulphuric  acid. 

"  Sulphuric  acid  is  difeoverable  by  a  precipitation  on  add- 
ing the  muriate  of  Barytes. 

(i  The  fpecific  gravity  of  this  acid  fhould  be  1170." 


IV.   Anjilytibal  Effhys  towards promoting  the  Chemical  Know <- 
ledge  of  Mineral  Snbjlances.     By  Martin  Henry  Klaproth, 

Profejjcr  of  Cbcmijlry,  Afjeffor  to  the  Royal  College  of  Phy- 

JiciatiS)  Member  of  the  Royal  Academy  of  Sciences  at  Berlin, 

and  various  other  learned  Societies.      Tranjlated  from  the 

German.   I  Vol.  8vo.   p.  592.  London  ;  Cad 'ell  and  Davies. 

THE  merits  of  Klaproth  as  an  analyfer  are  too  well  known 
to  require,  commendation.  The  learned  tranflator,  Doctor 
Gniber,  could  not  have  rendered  a  more  acceptable  fervice 
to  Englifh  chernifts  than  by  giving  them  the  prefent  tranfla- 
tion,  which  is  faithful  and  accurate.  We  fubjoin  a  fhort 
extract  from  the  work. 

Chemical 
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Chemical  Examination  of  the  Elajlic  Quarz* ,  (Sand-Sbiefer, 
flexible  Sand-Jlone,)  from  Brazil. 

The  Angular  elaftic  flexibility,  fo  feldom  occurring  in  the 
mineral  kingdom,  in  which  this  follil,  in  iti  form  and  ap- 
pearance, refembles  novaculite  (Turkey  hone),  has  attracted 
the  attention  of  naturalifts,  but  at  the  fame  time  has  led 
many  pcrfons  to  doubt  its  exiftence  as  a  natural  fubftanee, 
and  to  fufpeSt  that  this  may  probably  be  a  product  of  art. 
It  comes  from  Brazil,  near  Villa- rica,  the  principal  town 
of  the  province  of  Minas  Geraes,  which  fact  was,  for  a 
while,  kept  a  fecrct.  There  it  occurs  in  not  very  thick 
itrata,  whofe  hanging  and  (hading  fides  are  cafed  over  by  a 
gray  cruft  of}  inch  thick  ;  and  from  thence  it  was  brought 
to  Portugal  the  fir  ft  time,  in  the  year  1780^  by  the  marquis 
de  Lavradio,  viceroy  at  Rio  de  Janeiro.  Among  the  fpeci- 
mens  I  have  feen,  that  of  the  imperial  cabinet  at  Vienna, 
fo  remarkable  for  its  precious  foifils,  is  by  far  the  greateft ; 
it  being  26  Vienna  inches  long,  16  inches  broad,  and  1  inch 
thick.  It  is,  however,  probable  that  this  (lone,  together  writh 
its  remarkable  phyfical  property  mentioned  before,  was  al- 
ready known  in  the  fixteenth  century;  and  that  it  is  the  fame 
with  that  defcribed  by  GafTendi,  in  Vita  Peire/kiif,  in  the 
character  of  a  flexible  whetftone  (novaculite);  as  fuggefted  by 
the  authors  of  the  GoUingifche  Gelehrte  Anzeigcn,  when  this 
(lone  has  again  been  brought  into  notice  J. 

On  infpecting  with  a  microfcope  the  homogeneous  or  in- 
tegrant parts  of  which  this  elaftic  ftone  is  aggregated,  and 
which  may  be  eafily  feparated  by  compreffure  or  levigation, 
I  found  them  all  alike;  that  is,  they  were  all  flat,  longifh 
plates  or  fcales,  perfectly  clear  and  pellucid.  All  their  dif- 
ference confifted  in  the  variety  of  their  outlines;  fome  trun- 
cated more  fharply,  others  more  obtufely ;  others  longer, 
but  very  thin;  while  others  were  broader  and  (liorter;  but 
mod  of  them  I  perceived  on  one  or  both  fides  notably  finu- 
ated.  I  am  inclined  to  think,  that  the  elafticity  of  this  foflii 
originates  folely  from  the  form  of  its  aggregation.  For,  as 
may  be  diftinctly  feen  at  the  firft  glance  m  the  entirettone, 

*  Schriften  der  Berliner  Gefellfchaft  Naturforfchender  Freunde,  b.  vi. 
1785,  p.  32z. — TWS  miners  indicate  by  thefe  expreffions  the  greater  or 
kfs  Hope  in  the  ftrata,  though  chiefly  with  reference  to  rake-  veins,  pot 
fully  perpendicular.  The  hanging  fide  is  that  toward  the  day,  and  is  alfo 
called  banger;  and  the  hading  ride,  which  fikewife  goes  by  the  name 
ledger^  is  the  under  one  next  to  tM*ed  of  the  tlratum.  See  Williams's 
Natural  Hi  ft  or  \<  of  the  Mineral  Kingdom,  Svo.  Edinb.  1789.  vol.  i.p.  a6g» 
Tran  11. 

f  Libr.  iv\  ad  annum  1630.  p.  2.54.  edit.  1706. 

+  Of  the  year  1784,  No.  m. 
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A\  thofe  longifli  lamella?  are  interwoven  in  one  Angle  direct 
tion,  and  implicated  in  fuch  a  manner,  that  each  junction 
reSembles  a  vertebra,  or  hinge.  With  this  idea,  alfo,  corre- 
sponds the  particular  kind  of  the  flexibility  of  the  ftone,  which 
is  not  tough  or  coriaceous.  For,  if  the  lione  be  held  upright 
and  fhaken,  it  vibrates  with  fome  noife  to  and  fro ;  but  as 
foon  as  its  agitation  is  discontinued,  its  parts  conjoin  again 
firmly  by  a  force  like  a  Spring, 

I  now  proceed  to  its  chemical  analyfis. 

As,  on  triturating,  I  found  the  particles  of  the  flone  ex- 
tremely hard,  which  was  indeed  previoufly  afcertained  by  its 
faculty  of  cutting  glafs  with  eaSe,  and  of  ftriking  fire  with  Heel, 
I  endeavoured  to  facilitate  its  decompofition  by  previous  me- 
chanical comminution. 

To  effect  this,  I  Subjected  one  hundred  grains  to  red  heat, 
and  quenched  them  in  cold  water;  but  I  obferved,  that  by 
tiiis,  neither  their  weight  nor  their  hardnefs  had  decreafed. 
They  were  then  reduced  to  an  impalpable  powder  in  an  agate 
mortar,  mixed  with  four  parts  of  dried  carbonated  Soda,  and 
ignited  under  the  muffle  in  a  porcelain  Saucer,  during  fix 
hours,  in  a  moderate  degree  of  heat;  by  which  the  mixture 
only  conglutinated,  without  actual  fulion.  The  ignited  mafs 
was  pulverized  with  water,  fuperfaturated  with  muriatic  acid, 
duelled  and  filtered.  A  quantity  of  very  loofe  filiceous  earth, 
to~the  weight  of  96^  grains,  remained  on  the  filter. 

The  Separated  muriatic  fluid  was  treated  with  Pruffian 
alkali;  and  the  blue  precipitate,  thence  arifing,  ignited.  It 
weighed  one  grain ;  of  which,  however,  only  \  grain  can 
be  reckoned  as  oxide  of  iron,  entering  into  the  100  grains  of 
the  decomposed  foffil. 

At  laft,  by  faturating  the  folution  with  carbonated  potafh, 
a  tender  earth  was  thrown  down ;  which,  after  warning,  dry- 
ing, and  ignition,  weighed  %\  grains;  and,  examined  by 
means -of  Sulphuric  acid,  was  Sound  to  be  aluminous  earth. 

Consequently,  hundred  parts  of  elaflic  quarz  from  Brazil 
have  yielded, 

Silex         -         -         96*50 
Alumine  -  2,50 

Oxide  of  iron     -  0*50 

99>5° 


There  are  Sometimes  very  Small  blackifh  grains,  like  points, 
mingled  with  this  ftone.  As  theSe  probably  are  garnets,  or 
cryftals  of  horne-blende,  it  Seems  that  the  portion  oSiron  and 
alumine  discovered  in  the  foffil  chiefly  proceeds  from  them. 
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XVI.  Proceedings  of  Learned  Societies. 

ROYAL   SOCIETY  OF  LONDON. 

JL  HERE  was  no  meeting  on  the  lad  Thurfday  in  May, 
on  account  of  Whitfun  week. 

On  the  4th  of  June  a  description  of  a  new  aftronomical 
instrument  was  read ;  as  was  alio  a  meteorological  journal, 
kept  at  Clifton,  near  Briftol. 

June  11.  An  account  of  a  method  of  preparing,  in  the  hu- 
mid way,  a  Similar  fub (lance  to  James's  powders.  By  Richard 
Chenevix,  Efq. 

Alfo  an  account,  by  Mr.  Ware,  of  the  removal  of  cataracts 
from  the  eyes  of  a  boy  who  had  been  blind  from  his  infancy; 
with  a  detail  of  the  child's  observations  on  firft  beholding 
forms. 

June  18.  A  curious  and  highly  interefting  paper  on  gal- 
vanifm,  by  Mr.  Daw,  containing  an  account  of  fome  gal- 
vanic combinations  formed  by  the  arrangement  of  Single  me- 
tallic plates  with  different  Strata  of  fluids  analogous  to  the  pile 
of  fignor  Volta.  All  thefe  combinations  are  formed  by  the 
arrangement  of' different  chemical  agents  with  fingle  me- 
tallic plates.  The  mod  powerful  clais  may  be  formed  by 
arranging  plates  of  copper  or  filver,  and  cloths  moiftened, 
fome  in  nitrous  acid,  fome  in  Solution  of  fulphuret  of  potafb, 
and  fome  in  Solution  of  fulphate  of  potafli,  in  the  following 
order:  metallic  plate,  acid,  Solution  of  fulphate  of  potafli, 
Solution  of  fulphuret  of  potafh  ; — then,  if  the  Specific  gravities 
of  the  fluids  are  in  the  order  of  their  arrangement,  i.  e.  that 
of  the  acid  greater!:,  and  that  of  the  folution  of  fulphuret  leaft, 
but  little  mixture  or  chemical  action  between  them  will  take 
place.  Twelve  plates  of  copper  arranged  in  this  way  give 
fenfible  Shocks,  and  rapidly  produce  the  common  appearances 
in  water.  In  all  the  galvanic  combinations  with  fingle  plates, 
the  metallic  furface  which  oxidates  is  the  furface  which  in 
the  circuit  with  wires  produces  hydrogen  from  water, 

On  the  fame  evening  were  read  fome  additions,  by  Dr. 
Hulme,  to  his  paper  of  laft  year,  on  the  Spontaneous  light 
emitted  by  various  bodies.  Some  very  curious  experiments  were 
detailed  refpe£ting  the  immerfion  of  the  luminous  bodies  in 
the  different  gafes,and  the  effects  thereby  produced  upon  them. 

On  the  25th  there  was  read  a  highly  interefting  paper  on 

the  identity  of  the  galvanic  and  electric  fluids,  by  Dr.  VVoo- 

latton.     The  doctor  has  fucceeded  in  decomposing  water  by 

means  of  common  electricity,   as  rapidly  as  by  the  pile  of 
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Volta.  He  has  obviated  the  difficulty  which  occurred  from 
the  fluid  pafling  more  or  lefs  in  the  form  of  fparks,  by  em- 
ploying a  gold  and  a  filver  wire,  infulated  in  oppofite  ends  of 
a  glafs  tube,  and  prefenting  to  each  other  as  fine  a  point  as 
they  could  poifibly  be  made  to  take.  The  tube  in  which 
they  were  inferted  contained  the  water  to  be  decompofed, 
and  made  part  of  an  electric  circuit. 

Some  valuable  additions  to  Mr.  Afhley  Cooper's  paper  on 
the  membrana  tympani  were  read  the  fame  evening,  giving 
an  account  of  feveral  cafes  of  perfons  being  reftored  to  hear- 
ing by  this  membrane  being  limply  punctured. 

ROYAL   INSTITUTION  OF   GREAT  BRITAIN. 

Since  our  lad  notice,  a  fhort  courfe  of  lectures  on  pneu* 
matic  chemiftry  have  been  delivered  by  Mr.  Davy.  They 
were  extremely  ingenious,  and  excited  a  confiderable  degree 
of  intereft.  The  concluding  lecture  was  on  the  20th  of  June, 
on  refpiration  ;  and  after  the  leclure  an  opportunity  was  given, 
to  fuch  as  wifhed  it,  to  breathe  fome  of  the  nitrous  oxide,  the 
gas  of  which  we  gave  fo  full  an  account  in  our  fixth  volume 
under  the  name  of  gafeous  oxide  of  azote. 

Mr.  Grofvenor  Bedford,  Mr.  Stodart,  and  Mr.  Under- 
wood, breathed  the  gas;  and  the  effects  it  produced,  espe- 
cially on  the  laft,  were  truly  wonderful,  He  experienced  fo 
much  pleafure  from  breath  ins  it,  that  he  loft  all  fenfe  to  every 
thing  el Pe,  and  the  breathing-bag  could  only  be  taken  from 
him  at  laft  by  force.  The  irrefittible  tendency  to  mufcular 
action  produced  bv  this  gas  was  fuch  as  cannot  be  defcribed; 
it  muft  be  witneffed  to  be  conceived. 

Profeffor  Picket,  of  Geneva,  who  is  now  on  a  viiit  in  this 
country,  count  Rumford,  and  other  philofophers  of  eminence 
were  prefent,  and  feemed  not  a  little  gratified  with  the  exhi- 
bition of  this  gas. 

On  the  23d  of  June  a  felect  party  met  at  the  Institution  to 
try  the  effects  of  the  gafeous  oxide.  Count  Rumfml,  Sir 
Charles  Bl-igclen,  Dr.  Woolafton,  Profeffor  Picket,  and 
other  I'cientili.c  gentlemen  were  prefent.  Several  of  them 
breathed  the  gas,  and  were  more  or  lefs  affected  with  plea- 
furable  lenfations  and  other  effects  ufually  produced  by  the 
inhaiation  of  this  gas. 

Another  galvanic  courfe  was  alib  given  by  Mr.  Davy, 
which,  being  delivered  in  the  fore  part  of  the  day,  was  at- 
tended not  only  by  men  of  feience  but  by  numbers  of  people 
of  rank  and  faihion  ;  a  proof  that  this  Institution  bids  fair  to 
promote  a  talle  for  philofophical  purfuils  among  thofe  whofe 

wealth 
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wealth  has  but  too  often  foftered  the  idea  that  fuch  fubjefte 
were  beneath  the  notice  of  independence.  The  iubftance  of 
thefe  lectures  will,  we  underftanu,  be  publifhed  in  the  jour- 
nals of  the  Royal  Inftitution. 

We  are  forry  to  Mate  that  the  Inftitution  has  loft,  the  fu- 
ture fcrvices  of  Dr.  Garnett,  that  gentleman  having  given  in 
his- resignation  within  thefe  few  days  to  the  managers.  His 
reafons  for  withdrawing  we  have  not  heard ;  we  are  happy, 
however,  to  learn  that  his  medical  abilities  will  ftill  be  de- 
voted to  the  fervice  of  the  public. 

SOCIETY  FOR  THE  ENCOURAGEMENT   OP  ARTS, 
MANUFACTURES,  AND  COMMERCE. 

Thisufeful  body,  to  whom  the  public  are  indebted  for 
numerous  improvements  which,  molt  probably,  would  never 
have  been  introduced  but  for  the  emulation  it  excites  among 
all  ranks,  and  the  liberal  patronage  it  affords  to  every  thing 
calculated  to  benefit  the  community,  had  its  annual  meeting 
for  the  diftribution  of  premiums  and  honorary  rewards,  at  the 
Society's  rooms  in  the  Adelphi,  on  the  26th  of  May. 

A  concife  but  interefting  hiftory  of  the  Society,  embracing 
an  account  of  its  origin  and  progreflive  advancement,  and 
ailerting  with  proper  confidence,  yet  with  becoming  modefty, 
the  fervices  it  has  rendered  to  the  arts,  manufactures,  and 
commerce  of  the  country,  was  read  by  Mr.  Taylor,  the  fe- 
cretary  ;  after  which  the  names  of  the  fuccefsful  candidates, 
were  proclaimed,  and  the  rewards  of  the  Society  delivered  to 
them  by  the  hands  of  the  chairman,  accompanied  with  the 
hearty  gratulations  of  a  numerous  and  highly  refpe6lable 
meeting. 

FRENCH    NATIONAL    INSTITUTE, 

A  commiffion  appointed  by  this  bodv  has  lately  been  oc- 
cupied with  experiments  in  galvanifm,  on  which  fubjeel  the. 
following  notice  was  read  by  C.  Cuvier : 

Accident,  the  parent  of  almoft  all  difcoveries,  has  lately 
favoured  the  philosophical  world  in  a  manner  which  will 
render  this  epoch  very  remarkable  in  the  hiftorv  of  the  Sci- 
ences. Some  bits  of  metal  brought  into  contact  ha\e  ma- 
nifeited  phenomena  which  no  fagacity  could  forefee,  and 
have  opened  to  us  a  field  as  v.ait  as  it  is  fertile  in  important 
applications. 

The  influence  of  thefe  phenomena  becomes  more  and 
more  extended.  Being  at  iirft  confined,  according  to  every 
appearance,  to  the  animal  ccconomy,  it  ieems  now  to  ael  nn 
important  part  in  ehemiftrv.     It  rs  to  the  genius  of  Volta, 
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above  all,  that  we  arc  indebted  for  this  new  difcovery.  His 
opinion,  that  gaivanifm  was  only  an  application  of  electricity 
to  the  animal  ceconomy,  having  been  confirmed  by  feveral 
men  of  feience,  he  endeavoured  to  find  out  the  means  of 
increafing  its  effects  fo  for  as  to  render  the  real  nature  of 
them  evident  to  every  body ;  and  he  found  that,  by  multi- 
plying the  pairs  of  metals,  difpofing  them  always  alternately, 
and  keeping  them  moill — attractions,  repulfions,  and  com- 
motions, perfectly  fimilar  to  thofe  occasioned  by  the  Leyden 
ilafk,  are  produced ;  and  that,  in  general,  a  pile,  formed  of 
filver,zinc,  and  moiftened  pafteboard  alternately,  immediately 
maniefts  all  the  appearances  of  vitreous  electricity  at  the 
extremity  where  the  filver  is,  and  of  the  refmous  at  that 
where  the  zinc  is  placed.  There  is,  however,  this  difference, 
that  a  Leyden  flafk,  once  difcharged,  exhibits  no  more  effects 
unlefs  it  has  been  again  charged ;  whereas  Volta's  pile  con- 
ftantly  charges  itfelf  lb  that  its  effects  are  inceffantly  renewed; 
and  it  is  only  by  difcharging  it  with  very  large  conductors 
that  it  can  be  diminimed  for  a  moment. 

Befides,  the  Leyden  jar  will  always  difcharge  itfelf  by  the 
means  of  water.  If  there  be  the  lead:  moifture  in  continuity 
between  its  two  furfaces,  its  effects  are  annihilated  ;  but  with 
however  much  water  the  pafteboard  -pieces  of  Volta's  pile  may 
be  impregnated,  its  effects  lofe  none  of  their  intensity  :  they 
do  not  ceafe  till  the  pile  is  entirely  immerfed  in  water. 

Thefe  differences  ought  to  excite  fome  doubts  rel'pecting  the 
perfect  identity  of  gaivanifm  with  electricity;  and  other  phe- 
nomena, ft  ill  more  extraordinary,  inereafe  thefe  doubts.  If 
the  ends  of  two  metallic  wires  be  immerfed  in  water,  one  of 
which  communicates  with  the  refmous  or  negative  extremity 
of  the  pile,  and  the  other  with  the  vitreous  or  pofnive;  and 
if  they  be  kept  at  a  little  diftance  from  each  other,  there  are 
difengaged  from  the  extremity  of  the  former  bubbles  of  hy- 
drogen gas,  and  from  that  of  the  other  oxygen  gas,  which 
becomes  fixed  in  the  metal  when  the  latter  is  oxidable,  or,  if 
it  be  not  fo,  rifes  in  bubbles ;  and  this  action  continues  as 
long  as  the  apparatus  remains  in  this  ftate.  But  it  is  not  in 
this  that  the  great  Angularity  of  the  phacnomena  confifts,  and 
it  is  here  that  gaivanifm  begins  to  enter  the  province  of  che- 
miftry. 

It  would  have  been  very  natural  to  confider  this  gas  as  the 
product  of  the  decompofition  of  water,  if  a  particular  circum- 
itance  had  not  excited  doubts  in  regard  to  this  explanation. 
That  the  difengagement  may  take  place,  the  ends  of  the  wires 
muft  be  at  a  certain  diflance;  if  they  touch,  no  bubbles  arc 
feen.     How  comes  it  that  the  oxygen  and  hydrogen,  arifing 

from 
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from  the  fame  molecule  of  water,  mould  appear  at  points  fo 
far  diftant?  And  why  does  each  of  them  appear  exclufively 
at  the  wire  connected  with  one  of  the  extremities  of  the  pile, 
and  never  at  the  other  ? 

Such  was  the  liate  of  our  knowledge  refpeeting  galvanifm 
at  the  time  of  the  notice  given  to  the  clafs  three  months  ago. 
All  the  experiments  made  in  France  and  other  countries, 
arranged  and  confirmed  by  a  commifiion,  have  condu6ted  to 
the  three  following  remits :—  an  augmentation  of  intensity, 
according  to  the  number  and  extent  of  the  metallic  furfaces 
brought  into  contact ;  a  continued  renewal  of  the  action ; 
and  a  production  of  the  two  gafes  by  the  communication  of 
the  two  extremities  of  the  pile  with  water. 

But  for  three  months  pall  philofophers  have  redoubled  their 
efforts;  their  curiofity  has  been  excited,  above  all,  by  the  laft 
phenomenon  :  fome  have  imagined  they  could  diftinguim  in 
it  the  bafes  of  a  new  fyftem  of  chemiftry  ;  others,  more  pru- 
dent, have  fufpended  their  judgment,  or  have  endeavoured  to 
refer  the  facts  to  the  theories  already  known.  But,  whatever 
might  be  their  individual  fyftem,  they  ought  all  to  have  begun 
by  a  fimilar  refeareh — by  trying  to  produce  the  two  gafes  in 
feparate  quantities  of  water. 

If  the  two  quantities  of  water  are  perfectly  infulated,  the 
gas  does  not  appear  :  if  they  are  made  to  communicate  by  a 
metallic  wire,  there  is  only  a  double  production  of  gas ;  that 
is  to  fay,  each  extremity  of  the  intermediate  wire  acts  in  the 
portion  of  water  in  which  it  is  immerfed,  as  if  the  wire  came 
immediately  from  the  extremity  of  the  pile  oppofed  to  that 
which  communicates  with  that  portion,  fo  that  each  portion 
gives  at  the  fame  time  two  gafes. 

But  if  fulphuric  acid  be  interpofed  between  the  two  quan- 
tities of  water,  the  gafes  manifeft  themfelves  each  on. its  own 
fide.  The  cafe  is  the  fame  if  a  communication  be  eftablifhed 
between  the  water  by  the  means  of  a  living  body,  fuch  as  the 
hand.  Thus,  the  production  of  each  gas  in  the  feparate  quan- 
tities of  water  is  completely  proved. 

It  is  evident  that  there  are  only  three  pofnble  ways  of  ex- 
plaining thefe  facts  :  either  the  galvanic  action  tends  in  each 
quantity  of  water  to  take  away  one  of  its  conftituent  parts, 
leaving  the  other  in  excefs;  or  it  decompofes  the  water,  and, 
fuffering  one  of  the  gafes  to  be  difengaged  at  the  end  of  one 
of  the  wires,  conducts  the  other,  in  an  invifible  manner,  to 
the  extremity  of  the  uther,  to  fuller  it  to  be  there  difengaged ; 
or,  in  the  lalt  place,  the  water  is  not  decompofed,  but  its  com- 
bination with  iome  principle  or  other,  emanating  from  the 
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pofitive  fide  of  the  pile,  produces  oxygen  gas,  and  with  that 
emanating  from  the  negative  fide,  hydrogen. 

The  two  firft  opinions  have  been  advanced  in  the  clafs  by 
Monge,  and  the  other  in  a  memoir  by  Fourcroy ;  the  third 
belongs  to  fome  foreigners,  and  particularly  profeffof  Richter 
of  Jena.  It  appears  to  be  fo  much  in  contradiction  with  the 
whole  of  the  other  chemical  phenomena,  that  it  would  have 
been  impoflible  to  admit  it,  even  if  the  experiment  in  queftion 
could  not  have  been  fatisfactorily  explained  in  another  manner. 

The  memoir  of  Fourcroy  is  the  refill t  of  very  numerous  ex- 
periments made  by  Vauquelin  and  Thenard ;  and  he  adds  to 
a  very  ingenious  explanation  of  the  principal  fa£t,  a  multitude 
of  circumftances  before  unknown.  Thefe  authors  admit  the 
exiftence  of  a  peculiar  fluid  which  they  call  the  galvanic, 
and  which  circulates  from  the  pofitive  fide  of  the  pile  towards 
the  negative.  According  to  them,  this  fluid,  on  ifluing  from 
the  pofitive  fide,  decompofes  the  water,  and  fuffers  the  oxygen 
to  efcape  in  bubbles;  but  it  combines  with  the  hydrogen  to 
form  a  liquid  which  traverfes  the  water,  or  the  fulphuric  acid, 
or  the  human  body,  in  order  to  reach  the  extremity  of  the 
negative  wire,  where  the  galvanilm  abandons  its  hydrogen, 
and,  in  its  turn,  fuffers  it  to  efcape  in  the  form  of  gas,  while 
it  itfelf  penetrates  the  wire. 

The  following  is  the  experiment  by  which  the  authors 
prove  that  fuch  is  the  fecret  progrefs  of  the  phsenomenon  : — • 
If  well  warned  oxide  of  filver  be  interpofed  between  the  two 
waters,  the  negative  wire,  near  which  the  hydrogen  gas  ought 
to  manifeft  itfelf,  produces  no  effervefcence,  and  the  oxide  is 
in  part  reduced  on  the  pofitive  fide :  the  reafon  of  this,  fay 
thefe  authors,  is,  becaufe  the  galvanic  fluid  charged  with  hy- 
drogen lofes  it  in  traverfing  the  oxide,  the  oxygen  of  which 
takes  it  up  to  re-form  water. 

C.  Cuvier  lately  read  in  the  Inftitute  an  interefiing  paper 
on  foffil  bones,  from  which  the  following  is  an  extract : — • 
Bones  which  have  belonged  to  fome  animal  different  from 
any  of  thofe  no>v  exiliing  on  the  fur  face  of  the  globe  have 
been  found  under  the  earth,  in  great  abundance,  in  all  coun- 
tries; The  foil  of  Siberia  is  full  of  fuch  bones;  and  there  is 
fcarcely  a  difiriel:  in  Germany,  Italy,  France,  England,  Ire- 
land, and  Spain,  in  which  fome  of  them  have  not  been  dug 
up.  The  foflil  bones  found  on  the  banks  of  the  Ohio  have 
been  long  known.  Some  of  them  'were  found  by  Dombey 
in  Peru,  and  the  Spaniards  brought  a  whole  fkeleton  from 
Paraguay.  It  is  even  probable  that  hich  remains  of  the  ante- 
diluvian  world  are  to  be  found  iu  Africa  and  New  Holland, 

Such 


French  National  hiftitute*  q\ 

Such  bones  are  difcovered  not  only  in  the  moft  modern  ftrata, 
bat  even  in  the  middle  of  rocks.  The  foflil  bones  of  fome  of 
the  mammalia  are  found  in  the  neighbourhood  of  Paris  in 
prodigious  banks  6f  gypftim,  which  are  covered  with  hanks  of 
petrified  fea- (hells,  &c.  It  is  an  important  obfervation,  that 
the  older  the  mountainous  ftrata  in  which  fuch  remains  of 
mammalia  are  found,  the  more  different  are  the  animals  from 
thole  of  the  prefent  world.  I  think  1  mav  almoft  with  cer- 
tainty affirm,  that  all  the  real  foflil  bones  which  I  have  had 
an  opportunity  of  examining  with  accuracy,  belonged  to  none 
of  thofe  kinds  of  animals  how  exifting  on  the  globe.  It  is 
only  in  regard  to  the  teeth  of  ruminating  animals  that  this 
affertion  cannot  be  made  with  certainty.  Bv  attentive  exa- 
mination, and  the  afliflancc  of  my  friends  and  predeceffors, 
I  have  been  able  to  determine  from  their  remains  twentv- 
three  fpecies  of  animals  which,  in  all  probability,  do  not 
at  prefent  ex  id. 

i ft,  The  foflil  bones  which  approach  near  to  thofe  of  the 
Indian  elephant,  but  which  arc,  however,  different  from 
them  •:  2d,  The  elephant  of  the  Ohio:  3d,  The  rhinoceros 
with  a  lengthened  head  :  4th,  The  megatherium,  of  the  clafs 
of  the  floth,  found  in  Paraguay:  5th,  The  bear  of  theGailen- 
reuther  cavern  :  6th,  A  fecond  fpecies  of  bear,  fometimes  fimi- 
lar  to  the  former:  j\h,  A  kind  of  animal  from  the  fame  ca- 
vern, forming  a  middle  fpecies  between  the  wolf  and  the  hy- 
aena :  8th,  The  foflil  bones  of  the  great  elk  :  9th,  Several 
kinds  of  large  foflil  tortoifes  :  10th,  Tl)e  fo  called  crocodile  of 
JMaeftricht:  11th,  The  fingular  flying  amphibium,  of  which 
Collini  has  given  a  figure:  12th,  Another  amphibium,  or 
kind  of  whale,  mentioned  by  Collini,  Befides  the  above 
twelve  kinds  of  animals,  defcribed  by  others,  i  was  the  firft 
who  determined  eleven  other  kinds;  viz.  13th,  The  animal 
of'Simore,  in  Languedoc,  approaching  near  to  the  elephant 
of  the  Ohio:  14th,  A  kind  of  tapir  different  from  that  now 
exifting :  15th,  A  gigantic  tapir  :  16th,  A  kind  of  river  horfe 
of  the  fize  only  of  a  fwine:  17th — 2'id,  Six  varieties  of  a 
fpecies  which,  in  conformation,  ftands  between  the  rhino- 
ceros and  the  tapir;  of  thefe,  one  kind  was  as  large  as  the 
horfe,  while  the  reft  were  merely  of  the  fize  of  the  rabbit ; 
all  thefe  were  found  in  the  gypfum  of  Paris.  23d,  In  the 
laft  place,  I  found  lately,  near  Honfleur,  the  bones  of  a  fpe- 
cies approaching  near  to  the  crocodile.  I  do  not  include 
here  three  claffes  of  uncertain  bones.  The.  firft  clafs  are 
fimilar  to  thofe  of  animals  now  exifting;  fuch  as  the  tiger, 
hyaena,  and  the  deer.  The  fecond  clafs  are  like  the  bones 
of  ruminating  animal*,  whales,  Sec.  from  Verona,  Gibraltar, 
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Orleans,  Dalmatia,  Sec.  The  third  clafs  are  dill  uncertain, 
as  it  is  not  known  whether  they  are  real  foffil  bones  of  the 
urus,  buffalo,  and  amis.  From  this  quantity  one  may  judge 
what  may  be  hoped  from  the  united  refearches  of  all  natu- 
ralifts,  when  it  is  confidered  that  thefe  fpecies  of  animals,  now 
loft,  were  collected  or  determined  in  the  courfe  of  two  years 
by  one  man,  who  employed  no  other  means  for  that  purpofe 
than  his  own  zeal  and  the  afii  fiance  of  his  friends.  The 
moft  celebrated  foreign  naturalifts,  my  colleagues  in  France, 
thofe  in  France  as  well  as  in  foreign  countries  who  poffefs 
cabinets,  and  the  keepers  of  public  collections,  have  all  been 
fo  good  as  to  aflift  me  with  their  advice,  and  to  communicate 
to  me  the  facts  which  were  known  to  them.  By  the  degree 
of  perfection  to  which  my  work  has  been  brought,  I  flatter 
myfelf  that  I  am  entitled  to  the  fupport  of  all  the  learned  in 
Europe.  I  am  now  in  porTefiion  of  more  than  300  draw- 
ings :  50  copper-plates  are  finifhed,  feveral  others  are  begun, 
and  I  expect,  before  the  work  is  publifhed,  to  enrich  it  with 
important  matter,  which  this  notice  may  procure. 

ELECTORAL  ACADEMY   OF   MUNICH. 

In  the  fitting  of  April  20th,  the  following  prize  queftion, 
propofed  by  the  Philofophical  Clafs  for  1801,  was  again  pro- 
pofed  for  1803,  as  no  fatisfa&ory  anfwer  had  been  received  : 

Are  the  azotic  gafes  produced  by  fo  many  means  totally 
unlike,  and  in  fo  many  different  ways,  perfectly  the  fame 
in  all  their  chemical  properties  and  fundamental  principle 
(fimple  azote)  as  that  of  the  atmofphere  ?  And,  Has  the 
nitrous  acid  the  fame  azote  for  its  acidifying  principle  as  the 
azote  of  the  atmofphere  ? 

The  following  have  alfo  been  propofed  for  the  year  1803 
by  the  fame  Clafs  : 

To  determine,  by  chemical  analyfis  as  well  as  fynthefis, 
whether  manganefe  be  an  eiiential  component  part  of  every 
kind  of  fteel ;  and  particularly  of  cad  Iteel,  prepared  accord- 
ing to  Clouet's  method  ? 

The  Hiftorical  Clafs,  at  the  fame  time,  propofed  the  fol- 
lowing queftion  for  1802 : 

In  what  writings  is  any  mention  to  be  found  of  the  Bava- 
rian hiftory,  from  the  origin  of  the  Bavarian  nation  to  the 
15th  century?  who  were  the  authors  of  them,  and  what  are 
their  hiftorical  authority  and  importance? 

Anfwcrs  to  the  two  queftions  of  the  Philofophical  Clafs 
miift  be  tranfmitted,  before  the  ift  of  November  1801,  to  the 
feci  etarv  of  the  academy  J.  Kennedy.  The  prize  is  the  uiual 
gold  medal  of  the  value  of  fifty  ducats. 

XVlI.  Intel- 
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GALVANISM. 


R.  BOLTON,  of  Birmingham,  has  fucceeded  in  pro- 
curing fuch  a  fpark  by  the  galvanic  pile  as  to  be  able  to  ex- 
plode by  its  means  a  mixture  of  oxygen  and  hydrogen  gafes. 
His  pile  confiftcd  of  1500  pairs  of  plates. 

Mr.  Cruickfhank  has  alio  fucceeded  in  exploding  the  fame 
ingredients  by  means  of  the  galvanic  fpark.  He  employs  a 
galvanic  battery  of  his  own  invention.  It  confifts  of  troughs 
made  of  baked  wood,  with  notches  at  fhort  diftances,  fawn 
in  the  fides  oppofite  to  each  other,  to  receive  pairs  of  fquare 
metallic  plates,  zinc,  and  filver,  foldered  together,  and  intro- 
duced with  cement  compofed  of  refin  and  wax.  Three  pairs 
of  plates,  with  the  intervening  cells,  occupy  about  an  inch 
and  a  tenth  of  the  trough,  and  the  cells  are  fo  well  fecured 
with  cement  that  no  water  can  pal's  from  one  to  another. 
One  trough  is  about  26  inches  in  length,  ry  inch  deep,  and 
1*5  inch  wide,  and  contains  60  pairs  of  plates.  A  galvanic 
battery  may  be  compofed  by  connecting  feveral  of  thefe 
troughs  together.  When  the  machine  is  employed,  the  in- 
terllices  or  cells  between  the  plates  are  filled  with  water,  with 
folutions  of  falls  or  alkalies,  or  with  dilute  acid  :  it  gives 
ftrong  fhocks  and  fparks,  vifible  in  the  day-time ;  and  is 
found  to  be  eafily  kept  in  order,  and  in  conftant  action, 
when  that  is  wifhed. 

C.  Fourcroy  has  juft  publifhed  the  following  notice : — 
u  Among  the  new  fa6ts  with  which  the  fcience  of  nature-  is 
daily  enriched,  none  is  fo  remarkable,  or  deferves  more  the 
attention  of  philofophers,  than  that  relating  to  the  inflam- 
mation of  iron  by  galvanifm.  The  apparatus  for  the  expe- 
riment, made  at  the  French  National  Institute  in  the  fitting 
of  the  firft  Clafs  on  the  10th  of  June,  before  the  Count  of 
Leghorn,  confifts  of  eight  plates  of  zinc  and  eight  plates  of 
copper  from  10  inches  to  7  j  inches  in  diameter,  and  from  a 
line  and  a  half  to  two  lines  in  thicknefs,  placed  upon  each, 
other,  and  feparated  two  and  two  by  pieces  of  cloth  of  the 
fame  fize,  well  moiftened  with  a  faturated  folution  of  mu- 
riate of  ammonia.  The  two  pieces  of  metal  at  the  extremi- 
ties of  this  apparatus,  the  zinc  and  the  copper,  were  made 
to  communicate  by  means  of  two  filver  wires,  at  the  extre- 
mity of  one  of  which  was  a  bit  of  very  fine  iron  wire  rolled 
in  a  fpiral  form,  the  free  point  of  which  projected  beyond  the 
filver  wire.  At  the  moment  of  contact,  the  iron  becomes 
red,  and  emits  very  bright  fparks.     Sometimes  it  inflames 
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with  a  real  deflagration  in  the  atmofpheric  air.  This  laft 
.effect  always  takes  place  in  oxygen  gas,  and  has  a  perfect  re- 
femblance  to  the  inflammation  which  iron  experiences  when 
immerfcd  in  that  gas  after  a  piece  of  lighted  tinder  has  beer> 
attached  to  it. 

u  In  the  air  the  wire  often  becomes  red,  fufes  into  glo- 
bules is  vaporized  at  the  fame  time  that  it  emits  bright 
fparfc*,  and  the  poTtibh  of  the  wire  next,  (b  that  which  has 
been  fufed  becomes  brittle  like  the  oxide  of  that  metal.  In- 
fread  offbrtnm;£tne  communication  with  wires,  if  the  branches 
of  a  pair  of  lei'Iars  (pair  de  afeaicx)  be  employed,  as  is  fre- 
quently done  Ibr  trying  the  piles,  there  is  excited  at  the  ex- 
tremity of  the  one  which  touches  the  zinc,  a  bright  fpark, 
accompanied  with  a  decrepitation. 

"  The  communicating  wire  when  immerfed  in  hydrogen 
f:ts,  and  in  carbonic  gas>  is  alfo  luminous ;  but  it  is  only 
ivuVels  or  meaudefeence,  as  the  wire  does  not  change  colour, 
and  Hill  retains  its  ductility.  This  incandefeehee  is  mani- 
Jfefied  when  the  experiment  is  made  under  mercury  with  gas. 
and  conductors  very  dry;  the  effect  therefore  is  not  owing  to 
the  water  decomposed  on  the  conducting  wires,  but  to  twe* 
eaufes  united. 

£(  The  motion  of  the  galvanic  fluid  reddens  the  iron;  and 
the  air,  particularly  the  oxygen  gas  in  which  it  is  immerfed^ 
inflames  it,  and  burns  with  decrepitation  or  deflagration.- 

"  Small  parcels  of  zinc  placed  on  the  laft  plate,  and  touched 
bv  a  brafs  wire  communicating  with  the  lower  plate,  are 
fometimes  reduced  to  powder  or  into  fmok'e  at  the  moment 
of  contact,  and  a  very  fenfible  decrepitation  is  then  produced,, 
but  without  inflammation.  This  phenomenon  is  not  focon- 
ftant  as  the  inflammation  of  the  iron  wire. 

66  Tins  inflammation  does  not  take  place,  unlefs  the  plates 
of  copper  and  zinc  be  from  10  to  j\  inches,  at  the  lead,  in 
diameter. 

"  It  is  moft  remarkable,  that  piles  compofed  of  thefe  large 
plates  give  only  feeble  fhocks,  and  effect  onlv  very  {lowly 
the  decomporition  of  water;  while  if  each  of  the  plates  be 
divided  into  four,  and  it*  thefe  fmall  plates  be  placed  one 
above  the  other,  with  pieces  of  cloth  moiftened  with  an  am- 
moniacal  folution  interpofed  between  each  pair,  they  produce 
a  commotion  four  times  as  ftrong,  and  a  much  fpeedier  de- 
compofition  of  water,  without  exciting  an  inflammation  of 
the  air.  Thus,  the  galvanic  power  which  ignites  metals  rife? 
in  a  ratio  different  from  that  which  decompofes  water,  and 
excites  mufcular  movements. 

*'  The  Srft  of  thefe  powers  follows  the  fizc  of  the  metallic 
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plates  piled,  on  each  other,  and  the  fecond,  the  number  of 
the  plates,  and  their  fuperpoiition :  the  firft  increafes  with 
the  fize  of  the  plates  without  increafing  by  their  number  -r 
the  fecond  increafes  with  the  number  without  fenfibly  in- 
creating  by  the  diameter  of  each  of  them,  at  leaft,  fo  far  as 
has  been  tried. 

Ci  It  is  not  proved  that  the  galvanic,  effects  are  the  fame  as 
thofe  of  electricity,  notwithstanding  the  identity  hitherto  ad- 
mitted bv  very  eminent  philofophers  between  thefe  two  fluids. 
It  even  appears  that  the  more  experiments  and  difcoveries 
are  multiplied,  the  more  this  pretended  identity  difappears, 
or,  at  lealt,  is  weakened.  The  piles  of  large  plates  which  in- 
flame iron  give  no  effe&,  or  almoft  none,  with  the  mod  fen- 
fible  electrometers,  when  the  upper  plate  of  zinc  is  taken 
from  the  lower  plates  by  means  of  filk  firings,  as  is  done 
with  the  eleetrophorus.  We  obtained  nothing  by  applying 
the  electrometer  of  Saufiure.  We  tried  to  produce,  by  a 
ftrons  electrical  apparatus,  the  chemical  effects  produced  by 
galvanifm;  viz.  the  folution  of  metallic  oxides;  the  preci- 
pitation of  their  folutions ;  and  the  decompofition  of  acids  ;^ 
but  the  attempt  was  not  fuccefsful." 

A   SINGULAR  PHENOMENON. 

A  very  curious  phenomenon  was  obferved  on  the  24th  of 
May,  after  a  florin,  in  the  neighbourhood  of  Raftadt.  A 
Hub,  which  had  been  left  in  the  open  air  during  the  rain, 
having  become  filled  with  rain  water,  there  were  obferved  on 
the  furface  of  it  a  great  many  moleculae,  fimilar  to  fulphur  in 
a  ftate  of  fuiion,  which  made  it  be  prefumed  that  the  water 
mult  be  ftrongly  impregnated  with  fulphureous  matter,  and, 
consequently,  be  very  inflammable.  On  trial  this  was  actu- 
ally found  to  be  the  cafe :  a  flick  immerfed  in  it  readily  in- 
flamed when  brought  near  a  very  weak  fire. 

During  this  fulphureous  rain,  a  heavy  ftorm  of  hail  ravaged 
a  part  of  the  fame  countrv  fituated  beyond  the  fmall  river*; 
Kunfig  and  Schutter.  The  hail-nones  were  of  the  fize  of  an  egg. 

COUNT    RUMFORD. 

In  the  biographical  ffcetch  of  this  gentleman,  inferred  in 
our  laft  number,  we  mentioned  his  having  founded  a  bien- 
nial premium  of  the  value  of  60I.  to  be  adjudged  by  the 
Roval  Socictv  of  London  to  the  author  (redding  in  Europe) 
of  the  moft  ufeful  difcovery  refpecling  heat  or  light. 

We  take  the  prefent  opportunity  of  mentioning  another 
circumftance,  of  which  we  were  then  ignorant,  but  which 
ought  to  be  generally  known.  The  Count  has  alfo  founded 
a  fike  premium  of  equal  value  for  fimilar  difcoveries  made 
in  America,  to  be  adjudged  by  the  American  Acadeinv  of 
•8  Arts 
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Arts  nnd  Sciences.  The  fund  for  this  premium  is  500a 
dollars  in  the  American  three  per  cent,  ilock,  which  was 
transferred  to  the  Academy. 

MANUFACTURE  OF  GUNPOWDER. 

We  have  to  requeft  that  our  readers  will  have  the  goodnefs 
to  correct  the  following  errata  in  Mr.  Coleman's  paper  on 
this  fubject  given  in  our  lad  Number,  as  they  materially  af- 
fect the  fenl'e  : — Page  359,  line  21,  for  pafed  read  preffed: 
p.  360,  1.  23,  for  if  [parks  read  if  no  [parks:  p.  365,  1.  4, 
for  fulphaic  read  Julphite;  line  13,  after  united  with  afmall, 
read,  proportion  of  carbonic  acid,  fulphate  of  potafh,  a  very 
(mall  quantity,  Sec. 

Mr.  Coleman  informs  us  that  the  gloom  is  not  in  a  heated 

:.s       ftate  when  the  powder  is  taking  in  and  out  of  the  ftove,  and 

that  it  is  furnimed  at  the  fame  time  with  a  copper  and  other 

coverings.      He   approves,  however,   heating  the  (loves  bj, 

means  of  fteam-tubes,  as  mentioned  in  the  note,  p.  360. 

ANTIQUITIES. 

Tiie  Babylonian  bricks,  received  by  the  Eaft  India  corn- 
panv  from  Bagdad,  are  of  two  kinds;  the  one  dried  in  the 
fun,  the  other  kiln-burnt  or  baked  in  a  furnace.  Dr.  Hager 
is  now  engaged  upon  a  work  on  the  Perfepolitan  inferiptions, 
as  they  have  hitherto  been  called,  found  imprefled  on  thefe 
bricks.  The  fubject  is  extremely  curious  and  interefting, 
and  promifes  no  little  gratification  both  to  the  linguift  and 
the  antiquary. 

Other  valuable  articles,  belides  thofe  arrived  from  Afia, 
are  expected  from  Perfia,  fent  by  colonel  Malcom. — An 
Oriental  Museum  will  (hortly  be  opened  at  the  Eafl 
India-houfe  for  their  reception. 

LONGEVITY. 

In  the  community  of  Pommiers,  the  department  of  Iferes, 
lives  a  carpenter,  who  enjoys  ful)  health  and  ftrength  at  the 
age  of  115  years.  His  elded  fon  is  81 ;  his  fecond  fon  80; 
his  only  daughter  6$.  The  father  is  now  the  ftoutelt  and 
healthieft  perfon  of  the  family. 

BLEACHING. 

The  next  and  fucceeding  Numbers  of  the  Philofophica! 
Magazine  will  contain  a  tranflation  of  a  new  work,  juft  pub- 
limed  in  France,  entitled,  "  An  EJfay  on  Bleaching',  with 
a  Defcr'iption  of  the  new  Method  of  Bleaching  by  Steam,  ac- 
cording to  the  Procefs  oj  C.  Ciiaptal,  and  on  its  Applica- 
tion to  the  Arts  :  by  R.  O'Reilly,  of  the  Academy  of  Bo- 
logna,  Member  of  the  Lyceum  of  the  Arts,  &c. 

We  expect  to  be  able  to  comprife  the  whole  in  three  or 
four  Numbers.  • 
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XVIII.  An  Effay  on  Bleaching;  with  theDefcriptionofa 
7iew  Method  of  Bleaching  by  Steam  according  to  the  Pro- 
cefs  of  C.  Chaptal;  arid  on  its  Application  to  the  Arts, 
By  R.  O'Reilly,  of  the  Academy  of  Bologna,  Member 
of  the  Lycaum  of  the  Arts,  &c. 

JL  HE  art  of  bleaching  is  one  of  thofe  connected  with 
the  firft  ideas  of  civilization.  The  theory  on  which  it  is 
founded  was  entirely  unknown  to  the  antients  ;  but  the 
Egyptians  were  acquainted  with  the  deterfive  quality  of  fome 
kinds  of  clay,  and  the  effect  produced  by  the  atmofphere, 
moifture,  and  light,  on  the  (luffs  expofed  to  their  acYion. 

Health  and  cleanlinefs  rendered  it  neceffary  to  devife 
quicker  means  than  thefe;  and  the  property  of  foap  and  leys 
of  allies  were  therefore  foon  difcovered. 

In  the  prefent  age,  the  arts,  following  fcience  with  clofe 
fteps,  have  taken  advantage  of  proeeffes  and  deterfive  men- 
ftrua,  the  exigence  of  which  was  before  unknown  :  thefe 
difcoveries  have  fucceeded  each  other  with  fueh  rapidity,  that 
the  laft  fix  years  have  effeded  a  complete  revolution  in  the 
art  of  bleaching. 

This  art  divides  itfelf  very  naturally  into  two  quite  diftinft 
branches,  which  we  (hall  avoid  confounding.  One  of  them 
comprehends  the  bleaching  of  animal  fubftanees ;  the  other, 
that  of  vegetable  matters.  We  (hall  treat  of  thefe  fubje&s 
feparately,  as  well  as  of  the  different  menrtrua'  and  deterlive 
fubftanees  generally  employed. 

Bleaching  of  Animal  Subficnces. 

The  fubftanees  produced  by  the  animal  kingdom,  which 
are  more  particularly  employed  as  Veftments,  differ  effentially 
from  thofe  of  the  vegetable  kingdom.  It  is  on  a  knowledge 
of  the  mod  ftriking  traits,  which  form  the  line  of  demarca- 
tion between  the  two  kingdoms,  that  the  art  of  bleaching  is 
founded. 

Vegetables  ferve  as  nourimment  to  the  animals  and  infects 
the  fpoils  of  which  we  employ.  Animalized  by  their  organs 
jthey  acquire  other  properties.  Azote,  in  particular,  feems 
to  be  their  moft  diftinguifhing  character:  it  is  fearcely  found 
in  vegetable  fubftanees.  To  this  principle  we  may  ia\d  the 
exiftence  of  fulphur  and  phefphorus,  which  form  ib  many 
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fources  for  thofc  peftilential  exhalations  with  which  the  dc- 
compofition  of  animal  matters,  by  pntrid  fermentation,  is 
always  accompanied. 

The  affinity  of  aggregation  of  thcfe  fubftanccs,  or  that  law 
of  adhefion  wlfich  keeps  their  molecular  together,  is  weaker 
than  in  the  vegetable  kingdom  ;  for  this  reafon  they  are  fo 
ealily  dillblvcd  and  deftroyed  by  acids  and  alkalies,  and  hence 
the  rcadinefs  with  which  aeriform  fluids  are  produced. 

The  bleaching  of  animal  fubftanees  requires  the  concur- 
rence of  alkalies,  foap,  ammonia,  and  fulphurotfs  acid.  We 
Jhall  here  confine  ourielves  to  an  examination  of  wool  and 
filk,  as  the  animal  fublhinces  molt  generally  employed,  and 
which  it  is  of  importance  that  manufacturers  mould  be  ac- 
quainted with  the  method  of  bleaching  in  the  mod  cecono- 
mical  and  moft  expeditious  maimer. 

Of  IVooL 

Wool  is  a  kind  of  hair  with  which  the  bodies  of  fevera! 
.animals  are  covered.  It  is  compofed  of  filaments  or  tubes 
filled  with  an  oily  or  medullary  fubftance.  The  fides  of  thefe 
tubes  are  perforated  with  a  multitude  of  fmall  pores,  which 
communicate  with  the  longitudinal  tube.  By  chemical  ana- 
lyfis  wool  gives  a  great  deal  of  oil  and  carbonate  of  ammonia: 
cauftic  alkaline  leys  defiroy  it  entirely;  and  it  is  to  the  facility 
with  which  it  difiblves  in  alkalies  that, we  are  indebted  for  the 
noble  difeovery,  made  by  C.  Chaptal,  of  the  foap  of wool. 
Wool  experiences  no  change  in  boiling  water :  this  observa- 
tion is  of  great  importance,  in  regard  to  the  art  of  which  we 
are  now  treating;  it  alters  very  little  when  prefcrved  in  a 
place  well  aired;  acids  have  very  little  action  on  it ;  when 
expofed  to  a  ih'ong  heat  it  enters  into  fufion.  All  thefe  fat% 
united  prove  that  wool  is  a  femi- oleaginous  fubftance.  The 
greafe  with  which  it  is  covered  when'on  the  body  of  the  ani- 
mal,, and  from  which  it  is  freed  by  fcouring,  ferves  to  con- 
firm this  aflertjon. 

*  An  examination  of  thefe  chemical  facts  is  necefTary  for 
underflanding  the  principles  which  ought  to  direct  the  artifl 
in  the  bleaching  of  this  fubftance.  The  little  action  which 
acids  have  upon  wool,  and  its  unalterability  in  water,  even 
when  aided  by  caloric,  render  it  necefTary  to  have  recourfe 
to  alkaline  or  faponaceous  leys;  but  its  folubility  in  thcfe 
falts  (hows  that  great  prudence  and  caution  mull  be  em- 
ployed. „  In  regard  to  acids,  none  have  been  hitherto  ufed 
but  the  fulphurous  acid  obtained  in  the  gafeous  ftate  by  com- 
buftion. 

Of 
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Of  the  Bleaching  of  Wool. 

Tn  the  preliminary  operations  to  which  wool  is  fubje&edj 
it  is  cuftomary  to  leave  a  little  of  its  greafe  to  fecure  it  from 
infects.  Wool  is  often  freed  from  the  greafe  by  the  farmers 
when  they  with  to  fell  it  at  a  high  price;  but  in  the  fubfe* 
quent  manipulations  it  is  greafed  or  oiled  before  it  is  combed, 
fpun,  &c;  and  as  this  fat  matter  attracts  dull,  it  dirties  and 
thickens  the  (kin's.  The  firft  kind  of  bleaching  to  which 
wool  is  fubjected,  is  to  free  it  from  thefe  impurities.  This 
operation  is  called  fcouring.  In  manufactories  it  is  gene- 
rally performed  by  means  of  an  ammoniacal  ley,  formed  of 
five  meafures  of  river  water  and  one  of  ftale  urine ;  the  wool 
is  immerfed  for  about  twenty  minutes  in  a  bath  of  this  mix- 
ture heated  to  fifty-fix  degrees;  it  is  then  taken  out,  differed 
to  drain,  and  then  rinfed  in  running  water:  this  manipula* 
tion  foftens  the  wool,  and  gives  it  the  firft  degree  of  white* 
nefs ;  it  is  repeated  a  fecond,  and  even  a  third  time,  after 
which  the  wool  is  fit  to  be  employed.  In  fome  places  fcour* 
inn  is  performed  with  water  (lightly  impregnated  with  foap; 
and,  indeed,  for  valuable  articles  this  proeefs  is  preferable^ 
but  it  is  too  expenflve  for  articles  of  lefs  value. 

Fulling  the  cloth  adds  ftill  to  the  whitenefs,  and  if  a  new 
degree  be  neceflary  it  muft  be  procured  by  the  action  of  the 
fulphurous  acid  ;  that  is  to  fay,  of  the  fumes  of  fulphur  in  a 
ftate  of  combultion,  or  that  acid  vapour  condenfed  and  com* 
bincd  with  water. 

Sulphuring  is  generally  performed  in  an  arched  or  very 
clofe  chamber,  conftrucled  in  fuch  a  manner  that  the  arti* 
cles  to  be  expofed  to  the  action  of  the  fulphur  can  be  fuf- 
pended  on  poles.  The  chamber  being  filled,  a  certain  quan* 
titv  of  fulphur  is  put  in  a  ftate  of  combultion  on  flat  difhes 
having  a  large  furface  with  verv  little  depth  :  the  entrance  is 
ipecdily  fhut,  and  all  the  interftices  around  the  door  are  care- 
fully (topped  to  prevent  the  accefs  of  the  atmofpheric  air. 
The  acid  generated  by  the  combuilion  of  the  fulphur  pene- 
trates the  ftuffs,  attacks  the  colouring  matter,  deftroys  it,  and 
effects  the  bleaching;.  The  ftuffs  are  left  in  the  (love  fome 
time  after  the  deflagration  has  ceaied.  This  time  varies  from 
fix  to  twentv-four  hours.  They  are  then  taken  out,  and 
made  to  pals  through  a  flight  warning  with  fgap,  to  remove 
ithe  roughnefs  they  have  acquired  by  the  action  of  the  acid, 
and  to  give  them  the  neceflary  foftnefs. 

A  fimple  defcripdon  of  this  proeefs  (hows  how  imperfect 
it  is.  Ai  firft  the  acid  of  the  fulphur  acts  only  on  the  fur- 
faces,  and  does  not  penetrate  them.     This  aerial  immerfion 
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is  not  fuffieient ;  the  gas  cannot  introduce  itfelf  to  a  fuffieient 
depth  into  the  (luffs,  and  the  fuperficies  only  is  whitened. 
By  taking  advantage  of  the  intimate  knowledge  which  we 
have  of  the  nature  of  this  acid,  we  ha-ve  difcovered  a  procefs 
much  Ampler,  more  ceconomical,  and  more  agreeable  to  the 
principles  of  feience. 

The  fulphurous  acid,  or  that  acid  generated  by  the  im- 
perfect combuftion  of  fulphur,  differs  from  the  fulphuric  acid 
(oil  of  vitriol)  by  its  containing  lefs  of  the  acidifying  prin- 
ciple, and  by  being,  as  we  may  fay,  the  mean  term  between 
fulphur  and  the  fulphuric  acid.  As  we  are  defirous  that  our 
work  ihould  be  underftood  in  manufactories,  we  fhall  fpeak 
only  very  briefly  of  the  chemical  properties  of  the  fulphurous 
acid,  and  (hall  proceed  to  the  method  of  preparing  it. 

Sulphurous  acid  gas  unites  very  eaflly  with  water,  and  in 
this  combination  it  may  be  employed  for  bleaching  wool  and 
iilk.  The  fulphurous  acid  in  this  ftate  of  liquidity  may  be 
prepared  by  making  it  traverfe  water  in  an  apparatus  nearly 
fimilar  to  that  ufed  for  preparing  oxygenated  muriatic  acid™ 
The  moft  ceconomical  method  of  obtaining  it  is,  todecom- 
pofe  fulphuric  acid  (oil  of  vitriol)  by  the  mixture  of  any 
combuftible  matter  capable  of  taking  from  it  a  part  of  its 
oxygen.  In  exa&  experiments  of  the  laboratory,  where  the 
chemift  is  defirous  of  having  great  purity,  it  is  obtained  by 
means  of  metallic  fubftances,  and  particularly  by  mercury; 
but  for  the  purpofe  of  which  we  are  treating,  where  great 
ceconomy  is  required,  we  would  recommend  the  moft  conrr 
mon  fubftances.  We  fhall  therefore  give  the  following 
procefs : 

Take  chopped  ftraw,  or  fawduft,  and  introduce  it  into  a 
matrafs;  pour  over  it  fulphuric  acid,  applying  at  the  fame 
time  heat,  and  there  will  be  difengaged  fulphurous  acid  gas 
(vapour  of  fulphur),  which  may  be  combined  with  water  in 
the  following  apparatus,  and  by  the  following  method  : 

Place  long  necked  matrafTes  on  a  furnace,  and  make  them 
communicate  with  a  tubulated  flafk  into  which  a  little  water 
has  been  put  to  abforb  the  fmall  portion  of  fulphuric  acid 
(oil  of  vitriol)  that  may  pafs  without  being  decompofed 
through  this  firft  refervoir.  Care  muft  be  taken  to  apply 
a  fmall  fafety-tube,  one  of  the  extremities  of  which  muft  be 
immerfed  fome  lines  in  the  water;  to  guard  againft  absorp- 
tion. -A  tube  with  a  double  bending  conduces  the  acid  into 
flafks  or  other  veifels,  where  it  muft  at  length  combine  with 
the  water. 

We  would  propofe  ufing,  inftead  of  the  tubulated  flafk, 
ft  cylinder  of  lead,  or  of  fir  j  or  any  white  wood,  hooped  with 

■     •        ;  varnifhed 


An  BJfay  o?i  Bleaching.  lol 

varnifhed  iron  (to  prevent  Tufting)  of  a  pretty  considerable 
height,  terminating  at  top  with  a  Wolf's  bottle,  the  bottom 
of  which  muft  be  taken  out,  and  which  is  to  be  placed  in  a 
collar  formed  in  the  leaden  cylinder;  care  being  taken  to 
cement  it  with  a  luting  of  wax  to  render  it  impermeable  to 
fluids.  This  capital  of  glafs  will  enable  the  operator  to  fee 
the  quantity  of  air  bubbles  difengaged  from  the  furfaee  of  the 
water,  and  thus  to  appreciate  the  progrefs  of  the  faturation, 
while  the  weight  of  this  narrow  and  high  column  of  water 
prefTing  on  the  bubbles  of  fulphurous  acid  gas,  in  proportion 
as  it  is  difengaged  from  the  extremity  of  the  tube  at  the  bot- 
tom of  the  cynnder,  will  facilitate  its  combination  with  the 
water,  and  accelerate  its  folution  in  that  fluid.  That  nothing 
may  be  loft,  two  or  three  of  thefe  cylinders  can  be  united  in 
the  fame  way  as  is  done  with  a  feries  of  Wolf's  bottles.  A 
cock  adapted  to  the  bottom  of  each  cylinder  will  facilitate 
the  difcharge  into  the  immerfing  tubs. 

The  apparatus  which  we  would  employ  for  the  immerflon 
of  woollen  and  filk  (tuffs  in  leys  of  fulphurous  acid  are  per- 
fectly flmilar  to  that  which  we  mall  defcribe  hereafter  for 
immerfion  in  oxygenated  muriatic  acid,  and  which  we  have 
conftructed  according  to  the  principles  of  Rupp  *.  It  was 
by  reafoning  upon  his  apparatus  with  C.  Widmer,  of  Jouy, 
that  we  conceived  the  defign  of  the  prefent  one,  which  is 
now  making  at  the  manufactory  of  Effone.  Let  us  fuppofe 
an  oblong  box,  divided  in  the  middle  by  a  partition,  and  on 
each  fide  of  it  a  large  reel,  on  one  of  which  the  ftuff  is  rolled 
up:  in  each  angle  are  placed  rollers,  over  which  the  (tuff  is 
conveyed  before  it  panes  the  partition,  and  traverfes  a  like 
number  of  rollers,  which  conduct  it  to  the  other  reel.  The 
object  of  this  difpofition  is  to  caufe  the  fluffs  to  pafs  through 
the  bleaching  ley,  and  to  expofe  to  its  action  the  greater!, 
furfaee  poffible. 

To  turn  thefe  reels,  an  axis  or  column  of  glafs  pairing 
through  a  collar  of  leather  is  employed.  One  of  the  extre- 
mities of  this  axis,  which  is  fquare,  is  inferted  into  the  axis 
of -the  reel,  while  the  other  is  adapted  to  a  handle,  which 
gives  it  a  rotary  motion.  By  this  difpofition  there  is  no  need 
ior  employing  any  metallic  Jubilance  internally.  To  prevent 
the  difperfion  of  the  gas,  the  covering  of  this  apparatus  is  fur- 
niibed  with  a  border  which  fits  exactly  into  the  box,  and  of 
which  an  inch^  at  leaft,  ought  to  be  immerfed  into  the  de* 
terfive  liquor. 

*  For  an  account  of  Mr.  Rupp's  procefs  and  apparatus  here  alluded  to, 
tic  Mancheflcr  Tranfaftions,  vol.  v.  j  or  Philosophical  Magazine,  vol.  ii. 
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For  bleaching  woollen  fluffs    we   propofe   the  following 
method  \ — The  fluffs  are  firft    to   be  fcoured  by  a  (lightly 
alkaline  lev  in  the  proportion  of  a  pound  of  potato  to  50 
pounds  of  wool;  the  ley  mull  he  heated  to   the  temperature 
of  30  degrees:  the  old  procefs,  by  means  of  ftale  urine,  al- 
ready mentioned,  may  he  alio  employed.    Urine  is  preferred, 
becaufe   it  holds  in  folution  onlv  a  fmall  quantity  of  fait  in- 
capable of  hurting  the  wool.     When  the  greafe  is  difiblved, 
and  the  wool  has  been  perfectly  rinfed,  it  is  to  be  wafhed  in 
warm  foapy  water:  this  part  of  the  fcourmg  procefs  is  per- 
formed fomctimes  in  the  fulling  mill,  fometimes  with  beat- 
ers, and  fometimes  by  treading  in  the  tub.    In  all  thefe  cafes 
the  fluffs  rmi ft  he  freed  from  greafe  by  repeated  wafliings  be- 
fore they  are  fulphured.     If  a  very  bright  whitenefs  be  re- 
quired, it  will  he  proper  to  expofe  them   to  heat  a  feeond, 
and  even  a  third  time,  alwavs  in  water  a  little  foapy,  made 
with  two  ounces  of  that  fubftanee  for  each  pound  of  wool. 
It  will  be  better  to  repeat  this  operation,  turning  the  fluff  for 
half  an  hour  at  each  immerfion  with  a  flick,  than  to  run  the 
riilc,  by  too  (Irong  a  ley,  of  injuring  the  quality  of  the  wool. 
After  the  fluff  has  been  carefully  rinfed  it  is  carried  to  the 
tubs  to  be  immerfed   in  liquid  fulphurous  acid,  or  fulphur 
water,   as  the  workmen  term  it:    the  pieces  are  rolled  upon 
the  reels,  and  are  drawn  through  the  fulphurous  acid  by  turn- 
ing them  untii  it  is  obferved  that  the  whitenefs  is  fufficiently 
bright.  They  are  then  taken  out,  and  left  to  drain  on  a  bench 
covered  with  cloth,  left  they  mould  be  ftained  in  confequence- 
of  the  decompofition  of  the  wood  by  the  fulphurous  acid :  they 
are  next  waflied  in  river  water,  and  Spanito  white  is  employed 
if  it  toould  be  judged  neceffary.     This  operation  is  performed 
by  pafling  the  pieces  through  a  tub  of  clear  water  in  which 
about  eight  pounds  of  Spanito  white  have  been  diluted.     To 
obtain  a  fine  whitenefs,  the  fluffs,  in  general,  are  twice  ful- 
phured.    According  to  our  procefs,  one  immei  (ion  and  reel- 
ing for  two  or  three  hours  is  fufiicient.     Azuring  or  blueing 
is  performed  by  throwing   into  the  Spanito-white  liquor  a 
folu  ion  of  one  part  of  Pruffian  blue  to  four  hundred  parts  of 
water,  (baking  the  cloth  in  the  liquid  and  reeling  it  rapidly. 

The  operation  is  terminated  by  a  flight  watoing  with  foap, 
to  give  fofmefs  and  pliability  to  the  fluffs.  The  final  opera- 
tions of  drving,  flretching,  pre  fling,  &c.  are  foreign  to  the, 
proceffes  which  are  the  object  of  this  eflay, 

Before  venturing  thus  to  recommend  the  ufe  of  the  liquu] 
fulphurous  acid,  we  made  a  great  many  experiments  on  fpun 
wool  and  woollen  fluffs^  and  always  with  the  moil  complete 
fuccefs. 
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Of  Si/L 

Silk  is  a  diaphanous  matter  fpun  by  a  -caterpillar,  and 
formed  of  a  fubitance  contained  in  its  Body,  which  becomes 
hard  in  the  air.  This  infect  inhabits  warm  climates,  being 
indigenous  in  Alia :  it  was  naturalized  in  Europe  about  the 
time  of  the  downfal  of  the  Roman  empire. 

The  filaments  prepared  by  the  filkworm  are  rolled  up  in  a 
cod  or  ball.  In  the  flate  in  which  we  find  it,  it  is  covered 
with  a  yellow  varnifh,  which  deftroys  its  brilliancy  and  ren- 
ders it  rough.  Silk  by  chemical  analyfis  gives  carbonate  of 
ammonia  and  oil ;  water  at  a  boiling  heat  produces  no  efFe£t 
upon  it ;  alcohol  makes  it  experience  no  change,  but  con- 
centrated alkaline  leys  attack  and  diffolve  it. 

To  give  fplendour  to  filk,  it  mutt  be  freed  from  its  varnifh. 
This  covering  is  foluble  in  alkaline  leys.  Silk  is  fcoured  by 
means  of  foap,  which  ought  always  to  be  cholen  of  a  good 
quality  for  fear  of  framing  it,  and  fometimes  with  diluted 
muriatic  acid.  Silk  by  being  fcoured  with  foap  lofes  a 
fourth  of  its  weight.  The  matter  difengaged  from  it  is  ex- 
ceedingly foetid  :  if  a  fkain  of  filk  be  not  warned  in  abundance 
of  water  after  being  fcoured,  it  will  become  hot  in  a  few 
days,  putrid  fermentation  will  take  place,  and  fmall  white 
worms  will  be  produced,  which  will  devour  the  glutinous 
and  faponaceous  matter  that  remains  in  the  filk.  The  liquor 
in  which  it  is  boiled  putrefies,  and  becomes  ufclefs.  Macquer 
has  very  properly  obferved,  thnt  if  the  yellow  varnifh  can  be 
precipitated  to  the  bottom  of  the  foapy  liquor  before  putrefac- 
tion takes  place,  the  foap  may  be  recovered,  and  the  dyer 
will  thus  make  a  confiderable  laving. 

Even  when  the  beft  foap  is  ufed,  it  is  generally  fufpecled 
that  it  injures  the  whiten  el  8  of  the  filk.  The  fplendour  of 
the  Chinefe  filks  is  brighter  than  that  of  the  European,  and 
the  Chinefe  employ  no  foap  in  their  operations.  Wei  re- 
member that  the  Academy  of  Seiences  propofed  a  prize  for 
a  method  of  fcouring  without  foap,  which  was  gained  by 
Rigaud,  who  performed  it  by  a  (light  alkaline  iblution. 
Colomb  even  diilblved  the  varnifh  of  filk  in  water,  notwith- 
standing the  opinion  entertained  of  its  infallibility  in  that 
liquid.  He  expofed  the  raw  filk  for  nine  hours  to  ebullition, 
and  freed  it  from  the  varnifh  with  the  lols  of  a  fourth  of  its 
weight. 

iSiotwith (landing  the  whitenefs  which  filk  acquires  by 
thefe  different  operations,  it  mult  be  carried  to  a  higher  de- 
cree of  fplendour  by  expofing  it  to  the  action  of  fuiphurous 
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acid  gas  in  a  clofe  chamber,  or  by  immerfing  it  in  that  acid 
in  a  liquid  Mate. 

Of  the  Bleaching  of  Silk. 

.  To  obtain  the  complete  bleaching  of  filk  it  is  fubjecTed  to 
feveral  operations.  The  firft  tends  to  deprive  it  of  the  gum 
and  colouring  matter  which  externally  cover  its  filaments; 
the  ftcond,  to  give  it  a  jutt  decree  of  whitenefs:  fometimes 
the  fconring  is  federal  times  repeated  ;  it  is  then  baked, 
blued,  and  fulphured. 

It  is  freed  from  the  gum  by  a  ley  of  foap  and  foft  water,  in 
the  proportion  of  from  twenty-five  to  thirty  pounds  of  the 
finefl  kind  of  foap  for  a  hundred  pounds  of  filk.  The  boiler 
is  then  expofed  to  the  action  of  the  fire,  and  the  heat  is  fo 
far  kept  down  by  a  little  cold  ley,  a3  to  maintain,  as  uni- 
formly as  pu-ffible,  the  temperature  of  about  90  degrees  of 
Fahrenheit.  The  filk  is  turned,  to  expofe  all  the  parts  of  the 
fkains  to  the  action  of  the  bath.  The  fkains  are  then  twitted 
on  the  w ringer  to  free  them  from  the  ley.  They  are  put  into 
bags  of  coarfe  cloth  in  packets  of  about  twenty-five  pounds. 

The  baking,  as  the  workmen  term  it,  though  a  boiling,  is 
performed  by  throwing  all  thefe  bags  into  a  kettle  of  frelh  ley 
compofed  as  the  preceding,  making  it  boil  for  two  or  three 
hours,  and  ftirring  it  often  with  a  batton  left  the  filk  (hould 
adhere  to  the  bottom  :  it  is  then  taken  from  the  bags,  after 
which  it  is  opened  and  fpread  out.  When  the  fkains  have 
been  fuffered  to  drain  thev  are  again  wrung,  and  then  rinled 
in  a  ftream  of  water.  When  they  have  Deen  well  wafhed 
and  beat  in  the  running  water,  they  are  examined,  to  fee 
whether  there  be  any  fpots  not  diflblved  which  may  render 
it  neceflfary  to  repeat  the  operation. 

To  give  it  whitenefs,  a  foapy  ley  is  prepared  of  four  ounces 
of  foap  for  each  pound  of  filk,  diluted  with  water  till  it  form 
a  good  lather  when  well  ftirred  and  beaten.  The  fame  heat  i$ 
maintained  as  in  the  preceding  operations,  and  never  that  of 
boiling  water;  the  filk  is  preffed  for  half  an  hour  at  leaft,  and 
after  being  turned  for  another  half  hour  it  is  removed ;  and, 
not  unfrequently,  it  is  baked  before  it  is  fubjectcd  to  the  ope- 
ration of  fulphuring. 

This  tu bite  baking  is  performed  in  a  ley  fimilar  to  that 
above  defcribed,  and  in  bags  like  thofe  employed  for  boiling 
the  filk  in  its  raw  (rate.  This  baking  finifhes  the  bleaching 
with  foap.  The  filk  being  taken  from  the  bags  is  wrung,  and 
rinfed  in  running  water.  If  an  azured  white  be  required, 
it  is  made  to  puts  through  blue;  after  being  azured,  and 

when, 

6 


An  EJ/ajf  on  Bleaching.  1 05 

when  the  (ilk  is  dry,  it  is  then  fulphured,  and  the  bleaching 
is  complete. 

All  thefe  proceffes  are  exceedingly  deftructive  :  thofe  which 
I  am  about  to  propofe  will  make  a  total  change  in  the  me- 
thod of  bleaching  (ilk.  I  have  already  mentioned  the  prize 
granted  by  the  Academy  to  Rigaud  for  fcouring  by  means 
of  a  (lightly  alkaline  ley,  and  the  fuccefs  obtained  by  the 
abbe"  Colomb  in  having  fucceeded  to  diffolve  the  varni(h  of 
lilk  by  the  action  of  boiling  water  at  a  very  high  tempera- 
ture :  thefe  inconteftable  facts  furnifh  more  than  the  necef- 
fary  proofs  of  the  goodnefs  of  our  method. 

Take  a  folution  of  cauftic  foda,  fo  weak  as  to  mark  only  a 
fourth  of  a  degree  at  molt  of  the  areometer  for  falts,  and  till 
with  it  the  boiler  of  the  apparatus  for  bleaching  with  fteam. 
Charge  the  frames  with  fkains  of  raw  lilk,  and  place  them  in 
the  apparatus  until  it  is  full ;  then  clofe  the  door,  and  make 
the  folution  boil.  Having  continued  the  ebullition  for  twelve 
hours,  flacken  the  tire,  and  open  the  door  of  the  apparatus. 
The  heat  of  the  tteam,  which  is  always  above  250  degrees, 
will  have  been  fufficient  to  free  the  (ilk  from  the  gum  and  to 
fcour  it.  Wafli  the  fkains  in  warm  water,  and,  having 
wrung  them,  place  them  again  on  the  frames  in  the  appa- 
ratus, to  undergo  a  fecond  boiling.  Then  wafh  them  feveral 
times  in  water,  and  immerfe  them  in  water  fomewhat  foapy 
to  give  them  a  little  foftnefs. 

The  laft  degree  of  bleaching  is  effected  by  making  the 
(kains  to  pafs  through  fulphurous  acid,  making  ufe  of  the 
procefs  and  apparatus  before  recommended  for  bleaching 
wool,  and  which  fupplies  here  the  place  of  fulphuring.  The 
incalculable  advantage  of  this  procefs  in  companion  of  any 
other,  confifts  chiefly  in  the  poffibility  of  following  its  opera- 
tions progreffively,  and  without  running  the  rifk  of  injuring 
the  quality  of  the  lilk  by  too  violent  leys. 

Of  the  Bleaching  of  Vegetable  Matters, 

The  characters  and  properties  of  vegetable  fubftances  are 
widely  different  from  thole  we  have  defcribed.  As  organic 
matters,  they  contain  oxygen,  hydrogen,  and  carbon ;  but 
azote,  which  acts  fo  important  a  part  in  the  animal  king- 
dom, is  rarely  found  in  them,  and  much  lets  phofphorus  and 
fulphur. 

The  fub fiances  found  in  theinterior  of  plants  are,  like  thofe 
obferved  in  the  interior  of  organized  bodies,  the  refult  of  ve- 
getable fecretion.  The  nounihment  of  vegetables  is  derived 
trom  the  boforo  of  the  earth,  and  this  combination  of  prin- 
ciples 
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eiples,  abforbed  by  the  roots,  with  the  juices  aflimilated  in 
their  vafcu'iar  vefTels,  produces  new  compounds. 

The  defthi&ion  of  plants  exhibits  phaenomena  which  have 
very  little  refemblance  to  thofe  exhibited  by  the  dhToliition 
of  animal  bodies ;  but  the  lail  remit  is  always  the  natural 
dellruction  of  the  combination  of  their  constituent  principles, 
the  union  of  hydrogen  and  oxygen  forms  water,  and  the  com- 
bination of  oxygen  and  carbon  forms  carbonic  acid.  It  is 
on  thefe  principles  and  modifications,  applied  to  the  treat- 
ment of  vegetable  matters,  that  the  art  or  destroying  colour 
is  founded;  it  is  a  decomposition  begun  and  checked  in 
proper  time,  or  the  deftructioh  of  foine  principles  in  order  to 
preferve  others. 

To  bleach  vegetable  fubftances  requires  the  concurrence  of 
feveral  menflrua  or  deteriive  fubftances ;  fuch  as  foda,  oxy- 
genated muriates,  calcareous  fulphuret,  and  foap.  There 
are  feveral  precedes  for  depriving  hemp,  flax,  and  cotton,  of 
their  colour,  which  may  be  clailcd  in  the  following  order : 

i(x,  Bleaching  in  the  open  air,  with  the  ainftance  of  alkali 
and  foap. 

3d,  Bleaching  by  water  alone. 

3d,  Bleaching  by  the  oxygenated  muriatic  acid,  fubftituted 
for  the  a&ion  of  the  atmofpheric  air;  and  this  method  is 
divided  into  four  diftincl  procefTes  :  the  firit  confitts  in  em- 
ploying the  oxygenated  muriatic  acid  alone;  in  the  fecond, 
potafh  is  mixed  with  this  acid  to  condenfe  the  gafeows  vapour 
and  deflroy  its  fuffbeating  odour;  for  the  third,  oxygenated 
muriates  diflblved  in  water  are  employed  ;  and  in  the  fourth, 
fulphuret  of  lime  is  united  with  this  acid. 

4th,  Bleaching  by  the  fleam  of  alkalino-cauflic  water, 
where  the  air  and  folutions  of  oxygenated  muriates  coincide 
alternately  with  the  action  of  the  fleam. 

Of  Hemp  and  Flax. 

If  hemp  and  flax  be  examined  immediately  after  they  are 
pulled,  we  obfervc  an  union  of  fibres  cemented  together,  which 
form  li laments ;  thefe  fibres  are  moiftencd  by  the  fap,  and 
the  flalks,  formed  of  bundles  of  filaments,  are  enveloped  in  a 
femi- ligneous  iubftance,  and  covered  with  a  very  thin  bark. 
The  fap  of  textile  plants  differs  from  thofe  of  ligneous  plants; 
it  approaches  near  to  extractive  matter;  it  is  neither  fapona- 
ceous,  nor  refinous,  nor  aqueous,  but  it  pbflefles  fomething 
of  all  thefe  properties:  it  is  foluble  in  water  like  the  fap  of. 
wood,  it  precipitates  itfelf  in  flakes  by  the  action  of  oxygen- 
ated muriatic  acid,  but  thefe  two  kinds  oi  lap  are  diflinouiilied 

by 
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by  one  very  ftriking  character-:  that  of  trees  almoft  always 
contains  tanning  principle,  or  gallic  acid;  that  of  textile 
plants  never  pofletfes  any.  The  lap,  therefore,  is  nothing 
elfe  than  real  vegetable  chyle;  a  nutritive  juice,  compoied  of 
water,  mucilage,  and  fugar,  with  fome  portions  of  carbon, 
phofphorus,  and  lime. 

Thefe  preliminary  observations  are  indifpenfably  neceffary 
for  comprehending  the  theory  of  the  operations  to  which 
hemp  and  flax  are  fubjeCted.  Deprive  thefe  plants  of  their 
fap  as  foon  as  they  are  pulled,  decompofe  the  extraclo-muci- 
Jaginous  matter,  which  occafions  the  aggregation  of  their 
filaments,  and  you  will  have  performed  the  firft  operation, 
which  is  called  watering.  The  hemp  'or  *flax,  tied  up  in 
bundles,  is  immcrfed  in  itagnant  or  fpring  water,  in  which 
the  bundles  are  prcfled  down  by  means  of  ftones.  Well 
water  and  brackifn  water  mult  be  carefully  avoided,  as  well 
as  that  which  flows  over  gypieous  foil.  Such  water  accele- 
rates putrefaction,  and  hurts  the  quality  of  the  hemp  and 
flax.  This  is  perfectly  agreeable  to  the  principles  of  che- 
miltry;  it  is  thus  that  a  little  fait  accelerates  animal  putre- 
faction, while  a  great  deal  tends  to  prevent  it.  The  portion, 
of  faiine  fub (lances  taken  up  by  the  water  hattehs  corruption 
by  extending  the  putrid  fei mentation,  which  ought  to  ope- 
rate only  on  the  juices,  even  \o  the  filaments,  which  it 
blackens  and  fpoils. 

The  fibres  of  flax  are  feppratcd  by  letting  them  remain 
in  ftagnant  water  until  the  mucilaginous  membranes  which 
connect  them  are  deftroyed  by  putrefaction.  During  its  im- 
merfion  their  fap  is  decomposed  and  diflhlved,  the  bark  Se- 
parates from  the  ligneous  body,  and  the  fibres  are  infulated. 
Some  days  are  fufficicnt  for  the  procefs  of  watering. 

To  afeertain  the  period  of  watering,  which  always  varies 
according  to  the  kind  of  plants,  the  degree  of  their  maturity, 
and  the  nature  of  the  lap,  a  handful  of  the  flax  is  taken  from 
the  pond,  and  broken  and  rubbed  between  the  fingers:  if 
the  flalks  are  ltill  green,  but  brittle,  and  break  with  the  lead 
effort,  the  bundles  mult  be  taken  out :  a  longer. immerfion 
might  extend  the  decomposition  even  to  the  fibrous  texture. 
The  putrefeence  decompofes  the  water;  there  is  formed  car- 
bonated hydrogen  pettilcntially  feetid  ;  the  fi flies  die,  and  the 
air  becomes  infected.  In  countries  where  a  great  deal  of 
hemp  and  flax  are  cultivated,  there  are  laws  which  forbid 
thefe  fubllances  from  being  watered  in  rivers  and  other 
Ji  reams. 

The  hemp  and  flax,  when  taken  from  the  water,  are  fpread 
put  on  the  graft  to  dry.     During  the  fermentation  and  de- 
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compofition  which  thence  remit,  there  is  a  fpeedy  combina- 
tion of  oxygen  and  carbon.  Expofure  on  the  grais  facilitates 
the  efcape  of  the  carbolic  acid  into  the  atmofpheie.  The 
piints  become  of  a  whitjfh  gray  colour,  which  is  called  a 
flaxen  gray. 

It  is  known  that  a  ley  wery  flightlv  alkaline  may  be  fub- 
ftituted  with  advantage  for  .this  long  and  noxious  operation  : 
it  is  therefore  certain  that  a  chamber  of  from  to  to  30  feet 
in  length,  into  which  the  fteam  of  alkalino-eauftic  water  of 
the  ftrength  of  cue-Jour th  of  a  degree  only  is  introduced,  will 
be  fufficient  to  produce  the  &me  effect  as  watering,  on  an 
immenfe  quantity  of  hemp  and  flax  fufpended  on  bafket- 
work,  in  lefs  time  and  with  lefs  expenfe  than  are  required 
for  the  different  manipulations  of  watering.  The  loflfes  oc- 
casioned by  the  negligence  of  workmen,  who,  by  futfering 
the  hemp  and  flax  to  macerate  too  long,  give  time  to  the 
decomposition  to  reach  the  filaments,  which  renders  them 
brittle  and  occasions  a  confiderable  wafte,  will  alfo  be 
avoided.  In  our  procefs  the  artift  can  follow  every  moment 
the  progrefs  of  his  operation,  and  flop  it  at  the  favourable 
period. 

Hemp  and  flax,  aftei;  being  watered,  muft  be  dried  in  a 
kiln  or  ftove.  A  fibrous  jkeleton  which  exhibits  a  number 
of  fmall  tubes,  the  interior  of  which  is  compofed  of  a  fibrous 
tiffue,  and  the  exterior  of  a  ligneous,  will  then  be  obtained  : 
one  of  theie  muft  be  preferved,,and  the  other  rejected.  This 
is  the  object  of  the  fubfequent  operations  of  beating,  hec- 
kling, &e. 

The  ligneous  tiffue,  or  this  bark,  as  the  workmen  call  it, 
is  thrown  away  as  ufelefs,  and  a  certain  portion  of  the  fibres 
of  the  hemp  and  flax,  which  (till  adheres  to  it,  is  thus  loft, 
notwithstanding  the  care  of  the  workmen  during  thefe  dif- 
ferent manipulations. 

In  the  neighbourhood  of  mills,  where  the  operations  of 
beating,  heckling,  &c.  are  performed,  I  have  feen  heaps  of 
that  fubftance  thrown  away:  it  cannot  be  converted,  into 
manure,  on  account  of  the  long  time  required  for  its  decom- 
position; and  I  have  often  lamented  the  lofs  of  a  matter  fo 
valuable,  and  which  might  fo .  eafily  be  employed  for  fome 
ufeful  purpofe.  By  macerating  it  in  water,  and  fubjecting 
it  to  the  other  operations  of  a  paper  manufactory,  it  may  be 
converted  into  pulp  proper  for  the  fabrication  of  every, kind 
of  paper*:  it  might  even  be  previously  bleached,  or  bleached 
in  the  ftate  of  pulp,  by  the  different  proceffes  which  are  the 

*  In  Britain  this  fubftance  is  often  fo  made  ufe  of. — Edit. 
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object  of  this  eflfay.  The  price  of  rags  is  already  high  enough, 
befides  their  fcarcity  ;  and  Belgium,  the  ci-devant  Bi  itanny, 
Auvergne,  Alface,  &c.  are  every  year  covered  with  lit  ips  of 
this  fubftance,  which  the  paper-makers  might  procurt  at  a 
very  low  price,  and  which  would  afford  a  rich  mine  ta  w>c 
worked  by  the  induftrious  art  i ft. 

Hempen  and  linen  cloth,  when  they  come  from  the  hands 
of  the  weaver,  arc  charged  with  flour  pafte  called  cfoeflingy 
employed  by  the  manufacturers  to  aid  the  tcnfion  of  the 
threads  during;  the  weaving;:  fome  manufacturers  immerfe 
their  cloth  in  tubs,  or  expoie  them  in  running  water,  or  boil 
them,  to  free  them  from  this  fubftance.  Thefe  are  bad  me- 
thods, which  betray  ab folate  ignorance  of  the  proper  princi- 
ples. The  beft  is  to  immerfe  the  cloth  from  forty-eight  to 
fifty  hours  in  a  tub  filled  with'  foft  water,  at  the  temperature 
of  from  6o°  to  750 :  the  kind  of  fermentation  which  enfues  is 
fufneient  to  decompofe  the  pafte,  arid  is  never  ftrong  enough 
to  attack  the  filaments  of  the  thread  :  the  cloth  is  then  to  be 
rinfed  in  running  water,  by  the  help  of  a  fluted  cylinder, 
which  entirely  frees  it  from  that  amylaceous  fubftance. 

This  operation  gives  to  cloth  a  firft  degree  of  bleaching, 
which  anfes  merely  from  the  destruction  of  a  part  of  the 
colouring  matter  during  the  fermentation,  which  opens  the 
threads  of  the  cloth,  fiackens  and  foftens  their  tiu'ue,  and 
(wells  their  fibres :  ii  may  be  feen  that  it  has  reached  its 
proper  term  by  obferving  all  tlicfe  phenomena,  and  when 
the  colour  of  the  cloth  is  uniform  throughout. 

After  the  cloth  has  been  completely  rinfed  in  running  water 
with  the  cylinder,  it  remains  of  a  grayiih  white  colour :  the 
tint  which  oppofes  its  perfect  whitenefs  arifes  from  extracto- 
rctinous  matter  Which  remains  combined  with  the  filaments, 
and  from  which  they  inuft  be  freed.  This  is  the  operation 
properly  called  bleaching,  whatever  may  be  the  operation 
employed  for  accompliftnng  it.  Thefe  different  proceffes  will 
be  defcribed  in  the  courfe  of  this  work. 

Of  the  colouring  Mailer  of  Hemp  and  Flax. 

Before  we  proceed  to  a  defcription  of  the  different  proceffes 
for  bleaching,  it  is  of  importance  that  we  thould  fay  a  few- 
words  reflecting  the  colouring  matter  of  flax.  This  fubject 
has  been  fully  treated  of  by  the  celebrated  Kirvvan,  from 
whofe  experiments  it  is  abundantly  proved  thai  the  colouring 
matter  extracted  by  the  action  of  alkalies  is  a  peculiar  refin, 
which  differs  from  pure  refin  by  being  infolubk*  in  cffential 
oils,  and  in  having  (bme  refemblance  to  lacks.  Having 
procured  fome  of  this  fubftance,  by  feparating  it  frestfi  what 
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the  workmen  call  dead  ley,  bv  faturating  the  alkali  with 
acids,  arid  in  that  manner  obtaining  it  in  the  form  of  a 
greenifh  precipitate,  which  he  carefully  warned,  he  made 
the  ft/lowing  experiments  to  determine  the  action  of  alkalies 
upon  it: 

Eight  grains  of  it  were  digefted  in  a  folution  of  cryftallized 
foda  faturated  at  the  temperature  of  oo  '  of  Fahrenheit :  the 
folution  inftantly  afliimed  a  dark  brown  colour.  Two  mea- 
fures  of  this  folution,  weighing  each  275  grains,  were  not 
entirely  diflblved  by  this  fubftance;  but  two  rneafures  of  a 
folution  of  potafh  diflblved  the  whole  of  it. 

One  meafure  of  cauftic  foda,  the  fpecific  gravity  of  which 
was  1-053,  diflblved  almoft:  the  whole  of  it,  leaving  only  a 
white  reiiduum. 

One  meafure  of  cauftic  potafli,  the  fpecific  gravity  of  which 
was  1*030,  diflblved  the  whole  of  it. 

One  meafure  of  an  alkaline  fulphuret,  the  fpecific  gravity 
of  which  was  I'l-o,  dilTolved  the  whole  matter. 

One  meafure  of  ammonia  diflblved  alfo  a  portion  of  this 
fubftance. 

Though  tbefe  exoeriments  were  fufficicnt  to  fatisfy  Kir- 
wan's  doubts,  he  thought  it  neceflary  to  repeat  them  with 
the  faline  fubftances  ufually  employed  in  bleaching  as  well 
as  with  foap. 

He  diflblved,  therefore,  an  ounce  of  common  foda,  and  as 
much  Dantzic  potafb,  each  in  fix  ounces  of  diftiHed  water: 
eight  grains  of  the  green  matter  were  put  into  a  meafure  of 
an  ounce  of  each  folution,  and  then  digefted  for  three  hours 
and  a  half  in  a  heat  equal  to  180'  of  Fahr.  The  diflblving 
power  of  the  Dantzic  potafli  was  fuperior  to  that  of  the  foda; 
for,  an  ounce  of  the  folution  of  foda  was  flill  required,  and 
half  an  ounce  only  of  the  folution  of  potafli,  to  diflblve  the 
whole  of  the  fubflance. 

An  ounce  of  white  foap  was  diflblved  in  18  ounces  of  di- 
ftilled  water.  The  folution  was  turbid,  and  it  could  not  be 
rendered  tranfparent  but  by  heating  it  almoft  to  the  point  of 
ebullition,  and  then  the  operation  was  difficult;  for  when 
the  liquor,  by  chance,  began  to  boil,  it  was  thrown  to  the 
di (lance  of  more  than  three  feet  from  the  matrafs.  Three 
ounces  of  this  folution  were  required  to  diflblve  eight  grains 
of  the  colouring  matter. 

In  order  to  compare  the  refpecYive  flrength  of  thefe  folu- 
tions,  it  mufl  be  obferved,  that  an  ounce  of  the  foda  of  the 
Ihops  contains  only  114  grains  of  pure  foda:  fuppofe  the 
folution  to  have  been  made  in  fix  ounces  of  water,  each 
ounce  of  water  will  contain  19  grains  of  pure  alkali,  while 
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.  an  ounce  of  the  like  folution  of  Dantzic  potafh  will  contain 
50  grains. 

The  deterfive  force  of  lime  was  tried  without  fuccefs ;  three 
ounces  of  water,  faturated  with  lime,  produced  fcarcely  any 
effect  on  the  colouring  matter:  theie  three  ounces  contain 
at  mod  three  grains  of  pure  lime. 

Defer  iptlon  of  Apparatus. 

Fig.  1.  (Plate  N.)  the  new.  apparatus  propofed  by  the 
author  for  preparing  liquid  fulphurous  acid,  and  which  may 
fervc  alfo  for  dhtilhng  oxvgenated  muriatic  acid.  A,  a  lec- 
tion of  the  furnace,  which  is  a  land  bath,  and  contains  three 
dalles  (as  may  be  feen  in  the  horizontal  lection  fig*  2).  Each 
flalk  is  furniflied  with  a  bent  tube  a,  for  pouring  in  the  ful- 
phuric  acid  ;  and  from  it  the  liberated  gas  pa iTes  by  the  tube  b 
into  the  receiver  B,  which  is  made  of  lead.  This  receiver 
has  five  necks  (vide  fig.  %.)-.  three  of  them  receive  the  tubes 
connected  with  the  three  fialks,  one  receives  a  fafctv-tube  c, 
intended  to  prevent  abforption,  and  the  5th  the  bent  tube  d9 
which  connects  it  with  the  feries  of  tall  Wolfs  C,  D,  8cc. 

Fig.  3.  (hows  the  way  in  which  it  is  propofed  to  alter  Mr. 
Rupp's  apparatus.  The  Huff  is  made  to  pafs  over  rollers  in  the 
corners,  &c.  of  the  box  in  going  from  one  reel  to  another, 
and  the  axes  come  through  leather  collars  in  the  fide  infteadof 
the  top  of  the  box.  The-eno  raving  reprefents  a  vertical  fe&ioti. 

Fig.  4,  a  boiler  and  {learning  chamber.  A,  the  boiler, 
charged  with  ftale  urine,  rendered  cauftic  by  the  addition  of 
quicklime*.  The  ammonia  thus  difengaged  pafies  through 
the  tube  B  into  the  chamber  C,  which  is  furniflied  with 
reels  and  rollers  for  winding  the  fluff,  and  thus  expofing  it  to 
the  action  of  the  vapour.  At  the  corner  a,  the  uncondenfeil 
vapour  can  pafs  into  the  worm-tub  D  to  be  condenfed,  and 
returned  to  the  boiler  by  the  tube  be.  Or  it  may  be  received 
into  the  tub  E  by  fhutting  the  cock  at  cy  and  opening  the 
cock  n.  The  opening  into  the  chamber,  i.  e.  the  door,  is 
on  the  top,  and  (huts  air-tight.  With  this  apparatus,  vapour 
or  fteam  of  any  kind  may  be  employed  for  the  purpofe  of 
bleaching. 

[To  be  continued.] 

*  For  this  method  of  applying  ammonia  to  the  purpoft-s  of  bleaching, 
the  world  is  indebted  to  Mr.  Crooks,  of  Edinburgh,  who,  a  conhderabie 
time  ago,  took  out  a  patent  for  it  for  England.  The  lame  gentleman 
having,  along  with  Air.  Turnbull,  improved  the  proctls,  and  extended  the 
principle  to  the  ufe  of  fixed  alkalies  alfo,  alfiftcd  by  the  action  of  the  ttcarn 
of  boiling  water,  patents  have  fince  been  taken  out  in  their  joint  names  for 
.England,  Scotland,  and  Ireland.  Of  this  invention  wc  gave  an  account 
in  our  ninth  volume. — Kdjt. 

XIX.  Be- 
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XIX.  Refcarchcs  rcfpe&ing  the  Preparation  of  the  Citric  Acid, 
By  Profejffbr  Pkoust. 

V-7NE  of  my  friends,  Don  Antonio  Hernandez  del  Valle, 
fecretary  to  the  confulfhip  of  the  Havannah,  wrote  to  me  in 
the  year  1795,  during  his  refidence  at  Cadiz,  before  he  em- 
barked, to  requeft  fome  information  refpecting  the  beft  me- 
thod of  preferving  lemon  juice  during  long  voyages  ;  a  pro- 
cefs  in  which  no  one  had  ever  yet  properly  fucceeded.  As 
his  acquaintance  with  chemiftry  infpired  him  with  a  defign 
to  make  experiments  on  this  fubjeft,  he  defired  me  to  make 
fome  refearches,  that  he  might  compare  them  with  thofe  he 
propofed  to  undertake  in  regard  to  this  acid  as  foon  as  he 
mould  reach  the  place  of  his  deitination. 

What  I  am  going  to  fay  on  the  fubjecl:  will  make  no  ad- 
dition to  our  knowledge  on  the  nature  of  the  acid  of  lemon- 
juice,  fince  the  indefatigable  Scheele  has  left  nothing  to  be 
wifhed  for  on  this  fubjecl;  I  only  intend  to  reduce  to  fixed 
data  his  formula  for  the  extraction  of  this  .acid,  and  to  afcer- 
tain  whether  the  fubftances  which  oppofe  its  preservation  are 
of  fuch  a  nature  as  to  be  capable  of  being  Separated  by  means 
that  depend  lefs  on  the  art  of  our  laboratories. 

The  lemon  juice  I  employed  had  been  clarified  by  filtra- 
tion :  and  it  had  been  kept  for  a  year  in  a  cellar,  covered  with 
a  little  oil,  according  to  the  ufual  method  of  the  (hops. 

I.  Spirit  of  wine  mixed  with  this  juice  in  a  pretty  large 
quantity,  did  not  render  it  turbid  even  after  being  kept  34 
hours. 

Having  evaporated  about  three  pounds  of  it,  in  a  gentle 
heat,  to  the  confiftence  of  fyrup,  I  obferved,  as  Scheele  had 
done,  that  the  citric  acid  announced  no  difpofition  to  cryf- 
tallize  even  when  carried  by  evaporation  nearly  to  the  con- 
fidence of  extract.  The  reafon  of  this,  no  doubt,  was,  that 
this  acid,  which  is  very  cryftallizable,  requires,  however,  but 
little  wate^  for  its  eryftallization. 

Lemon  juice,  by  evaporation,  afTumes  the  colour  and  dif- 
agreeable  odour  of  the  extract:  of  plants;  when  rediffolved  in 
water,  it  reproduces  a  juice  of  a  talle  which  full  participates 
of  that  of  extracts.  In  a  word,  evaporation,  which  gives  no 
hope  of  the  pofiibility  of  Separating  the  principles  which  alter 
it,  adds  to  it  the  inconvenience  common  to  all  extracts,  which 
is,  that  their  folution  in  water  never  brings  back  the  juice  to 
that  tafte  which  it  before  had  in  the  plants. 

DubuifTon,  in  a  fupple'ment  to  his  Art  du  Diftillateur,  fays, 
that  the  evaporation  of  lemon -juice  in  a  gentle  heat  makes 

i  *. 


Preparation  of  the  Citric  Acid,  113 

it  depofit  mucilage,  and  puts  it  into  a  ftate  of  being  pre- 
served. I  obferved  nothing  of  this  kind  ;  nor  was  I  furprifed 
on  that  account,  as  mucilage  and  extractive  matter  are  not  of 
a  nature  to  be  feparated  by  fuch  means.  The  latter,  in  parti- 
cular, is  not  among  the  number  of  thofe  which,  forming  a 
pellicle,  abandon  their  folvent  in  confequence  of  the  infoTu- 
bility  they  acquire  by  becoming  fatu rated  with  oxygen. 
Lemon  juice  thus  prepared  will  keep  well,  no  doubt;  but 
where  ?  In  our  cellars,  and  not  in  the  hold  of  a  (hip  proceed- 
ing towards  the  equinoctial. 

It  is  cuftomary,  as  I  have  been  informed  by  Don  Her- 
nandez, to  boil  the  lemon  juice  pretty  ftrongly  before  it  is 
put  on  board;  but,  befides  the  burnt  fmell  it  contracts,  it 
ferments  dill  in  the  bottles,  and  makes  them  burft  when  the 
fhips  approach  the  line. 

II.  The  concentration  of  lemon  juice  by  congelation,  pro- 
pofed  by  Georgi,  is  attended  with  no  better  fuccefs.  It  brings? 
it  to  the  confidence  of  fyrup  from  being  a  more  powerful 
acid,  efpecially  if  it  be  reduced  to  one-eighth  of  its  volume. 
But  this  procefs  neither  deftroys  the  mucilage  nor  the  ex- 
tract; and  befides,  its  not  being  practicable  in  the  countries 
where  the  lemon  tree  grows,  becaufe  it  is  a  native  of  hot 
climates,  it  may  be  readily  conceived  that  this  fyrup  will  not 
Hand  the  heat  experienced  in  fea  voyages  any  more  than  that 
prepared  by  means  of  fire. 

III.  Dr.  Brugnatelli  announces  that  lemon  juice  diluted 
in  fpirit  *of  wine  frees  itfelf  in  the  courfe  of  a  few  days  from 
part  of  its  mucilaginous  matter;  and  he  adds,  that,  after  the 
alcohol  has  been  feparated  by  diftillation,  the  acid  is  ob- 
tained as  pure  as  it  is  when  concentrated.  It  may  be  readily 
believed  that  by  this  procefs  the  object  is  not  entirely  ac- 
complished ;  for  I  mould  afk  the  author,  what  has  become 
of  the  extractive  part  found  by  Scheele  in  lemon  juice  ? 

I  was  defirous  of  trying  whether  it  was  poffible  to  render 
it  pure  by  means  of  charcoal  powder,  fo  much  extolled,  and 
which  has  given  occafion  to  fo  much  difpute  in  Germany; 
but  I  found  that  this  procefs  was  attended  with  no  real  effect. 

It  follows  from  this  review,  that,  except  the  formula  of 
Scheele,  no  method  has  yet  been  found  of  feparating  the 
mucilage  and  extractive  fubftance  of^emons,  and  that  we 
rauft  adhere  to  it  until  a  fimpler  one  <^nl  be  difcovered. 

IV.  Lemon  juice,  evaporated  to  the  confiftence  of  fyrup, 
and  diluted  in  feven  or  eight  times  its  volume  of  fpirit  of 
wine,  becomes  turbid,  and  depofits  a  matter  fomewhat 
browniih,  clammy,  and  which  diflblves  completely  in  water. 
This  is  pure  mucilage. 

This   fpiritous  mixture,   diftiHed  in  a  retort,  leaves  th$ 
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juice  at  the  fame  degree  of  confidence,  and  with  the  fame 
colour;  a^d  though  it  has  loft  the  mucilage  it  cannot  be5 
yet  rendered  cryftallizable  by  concentration,  becaufe  its  ex- 
tractive matter,  foluble  in  water,  remains  in  it.  The  juice 
employed  in  theie  experiments  gave  about  five  or  fix  degrees 
of  Baume's  areometer.  When  dried  as  much  as  poifible, 
without  altering  it,  it  produced  48  grains  per  ounce  of  dry 
matter. 

V.  Four  ounces  of  white  chalk  were  expofcd  to  heatywith 
a  pound  of  water,  in  a  filver  bafon.  It  was  afterwards  fatu- 
rated  by  pouring  lemon  iuice  fucceffively  into  it  as  long  as 
an  effervefcence  was  produced.  When  this  point  was  ob- 
tained, about  an  ounce  of  juice  Was  added,  in  order  to  be 
certain  that  the  earth  was  completely  faturated.  For  this 
procefs  94  ounces  were  required. 

When  the  mixture  had  cooled  it  was  decanted  from  off 
the  citrate,  which  occupied  the  bottom  of  the  bafon.  It  was 
then  waihed  three  or  four  times  with  cold  water  in  order  to- 
feparate  all  the  remainder  of  extractive  matter,  and  there 
were  obtained  by  thefe  means  feven  ounces  and  half  a  dram 
of  white  calcareous  citrate,  pulverized  and  light. 

The  liquid  feparated  from  the  citrate  added  to  the  water 
employed  in  the  warning  was  evaporated  to  a  certain  pointy 
bv  which  means  there  were  obtained  alfo  3^  drams.  The 
product  of  the  citrate  was  confequently  7  ounces  4  drams  ; 
and  by  adding  half  a  dram,  which,  according  to  my  eftima- 
tion,  remained  in  the  extract  of  the.  liquids  evaporated,  there 
were  obtained  altogether  60  drams  and  a  half  of  this  citric  fait. 

VI.  As  the  citric  acid,  by  uniting  with  the  chalk,  expelled 
the  carbonic  acid,  the  queftion  now  is  to  know  the  amount 
of  the  latter,  in  order  to  afcertain  the  quantity  of  the  citric 
acid  which  replaced  it. 

Analyjis  of  tins  Chalk. 
A  hundred  parts,  converted  into  lime  by  calcination, 
were  reduced  to  56^.  The  lofs  of  acid  and  water  was  there- 
fore 43  J  per  cent.  A  hundred  parts  of  the  fame  chalk,  dif- 
folved  by  nitric  acid,  loft  only  from  40  to  41  of  carbonic 
acid.  Confequently,  there  is  about  three  per  cent,  of  water 
in  this  earth.  The  nitric  acid  feparated  alio  about  three  of 
argil  {lightly  ferruginous.  The  quintal  of  chalk  may  then 
furnifli  the  following  refult : 

Argil  3 

Water  3 

Carbonic  acid  -  40^- 

Lime  -  -  53^- 

Total     jtoo 
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In  4  ounces  or  32  drams  of  chalk,  then,  we  have  the  fol- 
lowing quantities,  a  few  fractions  excepted : 
Argil  1 

Water  I 

Carbonic  acid  *  I2f- 

Lime  -  -  17^ 

Total    3  % 

It  is  now  evident  that  the  earthy  bafe  furniflied  to  6o\  of 
citrate  by  32  drams  of  chalk,  was  17J  drams  of  lime,  or  i8~ 
including  the  argil. 

It  is  alfo  evident  that  the  citric  acid,  which  affumed  the 
place  of  the  12J  drams  of  carbonic  acid,  amounted  to  41  ~ 
drams.  If  to  thefe  58^  drams  of  pure  citrate,  i  drams  of 
water  and  argil  be  added,  we  (hall  have  for  the  whole  product 
60  \  drams. 

From  thefe  proportions  it  will  be  found  by  calculation 
that  it  muft  contain  about  30  J  of  lime,  mixed  with  a  Tittle 
argil,  in  a  quintal  of  citrate;  but,  having  calcined  a  hundred 
parts  of  this  citrate,  it  left  §i\  of  lime,  a  proportion  very  near 
to  the  former;  and  if  we  deduct  from  this  lime  about  ii  of 
argil,  we  fhall  have  in  the  quintal  of  citrate, 
Lime  -  -  30 1 
Citric  acid  -         7°  J 

But  the  real  quantity  of  acid  will  be  lefs  by  all  the  water  with 
Which  it  may  be  united  in  the  citrate.  This,  however,  I  did 
not  examine. 

The  citrate  of  Chalk,  as  Scheele  has  remarked,  is  very 
little  foluble  in  water,  and  the  fdlution  has  no  ftriking  favour* 
It  is  not  rendered  turbid  by  fpirit  of  wine,  and  it  produces 
no  change  either  on  turnfole  paper  or  on  the  folution  of  ful- 
phate  of  potafh.  The  fluoric,  phofphoric,  and  boracic  acids 
make  no  impreffion  upon  it ;  but  the  oxalate  of  potafh  and 
the  oxalic  acid  precipitate  from  it  the  lime. 

The  extractive  ley  Contains,  befides  mucilage  and  extract, 
malate  of  lime,  which  fpirit  of  wine  immediately  precipitates 
from  it,  if  it  has  been  concentrated  by  evaporation.  Extract 
of  this  ley  has  the  colour,  fmell,  and  favour,  common  to  the 
extracts  of  plants.  If  it  has  been  concentrated  only  to  the 
confidence  of  fyrup,  it  fpeedily  becomes  covered  with  mouldi- 
rtefs. 

The  colour  of  lemon  juice  is  not  changed  by  a  few  drops  of 
the  nitrate  of  iron,  becaufe  excefs  of  the  acids  rediflblves  the 
gallate,  or  combination  of  iron  with  the  aftringent  principle ; 
but  if  this  excefs  be  taken  away  by  potafh,  the  vinous  colour, ' 
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but  weak,  makes  its  appearance,  which  (hows  that  the  aftrin«< 
gent  principle  is  only  in  fmall  quantity. 

The  citrate  of  lime  kept  under  water,  expofed  to  the  furl 
during  the  heat  of  fumnier,  becomes  putrid,  and  the  water 
is  covered  with  a  (tony  cruft,  which  is  carbonate  of  lime. 
The  citric  acid,  like  the  other  vegetable  acids,  is  deftroyed 
by  putrefaction.  Its  carbonaceous  part  united  to  the  oxygen 
of  the  water,  which  is  decompofed,  and  thus  transformed 
into  acid,  reproduces  chalk:  this  putrefaction  is  always  ac- 
companied with  an  efcape  of  bubbles,  which  are  only  car- 
bonaceous hydrogen, 

VII.  Decompojition  of  the  Citrate  of  Lime  hy  Sulphuric  Acid. 

To  expel  the  carbonic  acid  completely  from  4  ounces  of 
chalk,  it  was  neceffary  to  employ  20  ounces  of  diluted  ful- 
phuric  acid  (of  19  degrees  of  Baume's  areometer).  This 
acid  is  made  by  mixing  three  parts  of  water  with  one  of  com- 
mon oil  of  vitriol :  if  the  latter  is  not  well  concentrated,  the 
water  muft  be  diminifhed,  and,  by  fome  trials,  the  diluted 
acid  may  be  brought  to  the  required  point. 

To  feparate  the  citric  acid  united  to  a  bafe  of  four  ounces 
of  chalk,  it  is  evident  that  the  above  quantity  of  fulphuric 
acid  muft  be  fufficient.  This  quantity,  therefore,  amounts 
to  five  times  the  weight  of  the  citrate,  or  500  per  cent,  of 
this  earthy  fait. 

I  heated  to  ebullition  fix  ounces  of  citrate  with  two  pounds 
of  water,  and  added  30  ounces  of  my  fulphuric  acid  of  190: 
after  being  expofed  to  ebullition  about  feven  minutes,  taking 
care  to  ftir  the  mixture  with  a  fpatula,  the  whole  citrate  was 
found  changed  into  a  calcareous  fulphate.  The  mixture 
being  then  ftrained  through  filtering  paper,  and  left  to  evapo- 
rate, depofited  fulphate  ;  and  four  fucceffive  evaporations  and 
filtrations  were  neceflary  to  free  it  entirely  from  its  earthy 
depofits. 

The  feparation  of  this  fulphate  may  be  abridged  by  mixing 
the  liquor,  evaporated  to  the  confidence  of  bright  fyrup,  with 
a  certain  quantity  of  fpirit  of  wine ;  and  this  is  even  the  pro- 
cefs  which  ought  to  be  followed  on  all  occafions  when  it  is 
required,  without  having  a  very  large  quantity  of  citric  acid, 
to  obtain  it  as  pure  as  poffible. 

The  confidence  of  bright  fyrup  is  not,  however,  the  point 
at  which  the  citric  acid  can  cryftallize,  it  muft  be  carried  to 
that  of  baked  fyrup,  becaufe  this  acid  takes  up  very  little 
water  in  its  cryftals.  By  two  cryftallizations  I  obtained  3^. 
ounces,  or  28  drams,  of  pretty  large  cryftals*   The  two  drama 
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wanting  to  complete  the  thirty,  which,  according  to  the  pro- 
portion before  eftablifhed,  ought  to  be  produced  by  fix  ounces 
of  citrate,  remained  in  the  mother  water.  But,  as  it  ap- 
peared to  me  that  there  could  not  be  more  than  half  a  dram 
in  this  refiduum,  it  is  evident  that  the  citric  acid  will  be,  as 
I  have  before  indicated,  from  two  to  three  below  70  percent. 

VIII.  Though  the  citrate  of  lime  be  white  and  well  wafhed, 
it  always  retains  fixed  in  it  a  little  extractive  matter,  the  co- 
lour of  which  is  found  again,  after  its  decomposition,  in  the 
liquors.  It  thence  happens  that  it  is  difficult  to  obtain  the 
cryrtals  white  without  two  new  cryftallizations  at  leaft.  The 
citrate  of  lime,  in  this  refpedi,  exhibits  the  fame  phenomena 
as  the  other  earths  and  earthy  falts,  which  readily  adhere  and 
fix  themfclves  to  the  colouring  parts.  The  citrate,  which 
may  be  feparated  from  the  juice  of  verjuice  by  chalk,  is,  in 
particular,  attended  with  this  inconvenience : — if  it  be  not 
immediately  feparated  from  the  liquor,  it  aflumes  a  violet 
colour,  which  cannot  be  taken  from  it  by  repeated  warnings* 

Four  ounces  of  lemon  juice  employed  in  the  fucceeding 
experiments,  evaporated  in  the  fun,  left  48  grains  of  dry  re- 
fiduum. But  the  citric  acid,  having  been  found  to  be  34, 
the  extract,  gum,  and  a  little  malic  acid,  formed  together  14 
grains.  Thefe  48  grains,  of  different  principles,  were  then 
diluted  in  3  ounces  7  drams  and  24  grains  of  water;  that  is. 
to  fay,  they  formed  a  ninety-fourth  oFthe  lemon  juice. 

IX.   Confequences . 

It  follows,  from  thefe  refearches,  that  mucilage  and  ex- 
tractive matter,  as  Schcele  difcovered,  are  the  corruptible  or 
fermentable  principles  of  the  lemon  juice;  and  as  none  of 
the  recipes  propofed  for  its  concentration  are  capable  of  de- 
priving it  of  thefe  principles,  it  is  necefiary  to  have  recourfe 
to  the  method  of  that  author.  This  method  will  be  very 
practicable  on  a  large  fcale,  but  it  will  require  bafons  of  filver 
or  fine  tin.  It  will  be  abfolutely  necefTary  to  profcribe  from 
the  laboratory  earthen  veffels  varnifhed  with  lead,  but  not 
(tone  ware,  becaufe  the  lead  which  enters  into  their  coating 
is  fo  far  vitrified  as  to  be  proof  againft  any  attack.  One  can 
hardly  believe  that  the  fyrup  of  lemons  commonly  fold  in  the 
fhops  does  not  contain  oxide  of  lead.  Hepatic  water  gives 
to  thefe  fyrups  a  dark  brown  colour.  This  is  fufficient  to 
convince  us  that  either  lead  or  copper  is  prefent. 

Let  us  now  confider  feparateiy  each  of  the  principles  of 
our  lemon  juice  in  regard  to  fermentation. 

Strictly  fpeaking,  none  of  them  is  capable  feparateiy  of 
palling  to  fpiritous  fermentation,  and  not  even  to  the  acetous. 

H  3  The. 
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The  extractive  part  of  this  juice  tends  very  rapidly  to  mouldi- 
nefs.  Notwith (landing  this,  when  they  are  found  naturally 
mixed  with  faccharine  juices,  fuch  as  that  of  grapes,  apples, 
cherries,  elder  berries,  &c.  they  pafs  very  well  to  a  new 
flate,  which  to  them,  if  it  be  not  that  of  fpiritous  fermenta- 
tion, is,  however,  a  ftate  which  enfures  common  prefervation 
to  all  the  principles.  Let  us  take,  for  example,  the  juice  of 
goofeberries,  one  of  thofe  jiuces  which,  on  account  of  their 
excefs  of  acid,  produce  only  bad  wine,  poor  in  fpiritous 
product. 

This  juice  is  compofed  of  mucilage,1  gelatine,  extract,  fugar, 
citric  and  malic  acid,  &c.  If  it  be  made  to  ferment  during 
warm  weather  it  goes  on  but  faintly,  becaufe  it  does  not  con- 
tain a  mfficient  quantity  of  fugar,  which  is  the  bafis  of  fpon- 
taneous,  movement;  but  if  this  deficiency  be  fupplied  by 
adding  from  one  to  two  ounces  per  pound,  it  may  be  brought 
to  produce  real  wine;  but  green  wine  indeed,  becaufe  the 
acid  piinciple,  which  predominates  in  this  juice,  will  not 
allow  us  to  expect  any  thing  elfe.  In  a  word,  the  juice  of 
goofeberries  may  ferve  to  reprefent  the  juice  of  thole  grapes 
which  have  been  deprived  of  fweetnefs  and  maturity  by  a 
rainy  and  cold  feafon. 

In  this  wine,  and  all  thofe  of  the  fame  kind,  it  appears 
that  the  primitive  acid  is  not  altered,  or  at  leaft  is  lefs  fenfi- 
bly  altered,  by  fermentation;  fo  that,  if  the  quantity  of  citric 
acid  it  contains  before  fermentation  be  appreciated,  it  may 
be  found  entire  after  the  fermentation  is  over  :  and  it  is  very 
probable,  alfo,  that  the  gummy  and  extractive  parts  will  no 
longer  be  found,  or  will  be  found  in  a  very  inferior  pro- 
portion. 

Now,  ifinftead  of  checking  the  fpiritous  fermentation  of 
the  juice  of  goofeberries,  it  be  fpeedily  brought  to  the  acid 
fermentation,  I  have  no  doubt  that  it  might  be  poffible  to 
obtain  vinegar  of  goofeberries,  the  mucous  and  acetified 
extractive  parts  of  which  would  be  as  little  fufceptible  of 
further  alteration  as  thofe  which  enter  into  the  composition 
of  every  kind  o\  vinegar,  which,  in  my  opinion,  fupport  very 
well  the  boat  of  the  line. 

According  to  thefe  ideas,  it  would  be  proper  to  prepare 
lemon  juice  for  fermentation  by  the  addition  of  a  ftriall 
quantity  of  fugar,  to  carry  this  fermentation  to  its  maximum 
of  acefcence,  and  to  fubje6t  the  vinegarized  juice  firft  to  a 
chemical  analyfis,  if  poffihle,  and  then  to  a  trial  atfea.  Who 
knows  but  the  citric  acid  might  be  found  entire  after  the  fer- 
mentation, as  is  the  cafe  with  tartar?  and,  whether  freed 
from  the  greater  part  of  thofe  principles  which,  as  has  been 
4  already 
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already  feen,  form  an  obftacle  to  Us  eryftallization,  it  might 
not  be  pofiible  to  complete  its  purification  either  by  concen- 
tration alone,  or  by  the  aid  of  a  little  fpirit  of  wine  ?  Experi- 
ments of  this  kind  ought  to  be  undertaken  in  a  warm  coun- 
try, and  on  a  fomevvhat  large  fcale,  if  it  be  required  to  obtain 
more  certain  refults  than  thole  which  I  was  able  to  obtain  in 
Caftille. 

As  the  citric  acid,  when  cryftallized,  poflefies  a  very  active 
acidity,  it  appeared  to  me  of  importance  to  compare  lemonade 
made  with  thefe  cryftals  with  that  made  by  ufing  the  frefh 
juice.  I  therefore  firit  took  the  juice  of  a  lemon,  and  endea- 
voured, by  repeated  trial,  to  dilcover  what  quantity  of  it  in 
weight  it  would  require  to  make  a  large  glafs  of  lemonade 
well  feafoned  with  fugar.  The  quantity  requifite  was  about 
right  or  nine  drams. 

We  have  already  feen  that  an  ounce  of  juice  employed  for 
experiments  contained  about  34  grains  of  citric  acid,  with  a 
fmall  portion  of  malic  acid,  I  therefore  made  a  glafs  of  le- 
monade, of  the  like  fize,  with  the  fame  dofe  of  fugar  and 
54  grains  of  citric  acid.  The  lemonade  was  of  fuch  a  nature 
that  thofe  called  in  to  compare  them  could  find  no  differ* 
ence,  except  that  there  was  fomething  more  agreeable  in  the 
latter  than  in  the  former.  At  firft  they  could  not  tell  in 
what  this  difference  confided  ;  but  each  of  thole  prefent 
having  tafted  them  feveral  times,  it  was  at  length  agreed  that 
the  firil  lemonade  has  a  flight  harmneis  not  obferved  in  the 
lemonade  made  from  the  citric  acid. 

This  difference  was  afcribed,  and  very  properly,  to  the 
fmall  quantity  of  aftringent  principle  in  the  lemon  juice. 
The  addition,  indeed,  of  fome  drops  of  iron  in  freth  lemon 
juice,  fat u rated  afterwards  by  potafh,  made  it  affume  that 
vinous  colour  which  is  obferved  in  old  lemon  juice. 

It  is  to  the  aftringent  part  of  the  lemons,  without  doubt, 
that  we  mull  afcribe  that  contraction  of  the  abdomen  which 
people  very  often  experience  after  drinking  lemonade,  Hence 
it  follows,  that  in  difeafes  where  this  contraction  is  to  be- 
apprehended,  lemonade  made  with  citric  acid  ought  to  be 
preferred. 

I  (hall  conclude  this  memoir  with  the  means  of  preventing 
an  accident  which  mav  take  place  in  the  procefs  followed 
in  regard  to  the  citric  acid. 

If  more  fulphuric  acid  than  is  neceffary  to  faturate  the 
bafe  of  the  citrate  has  been  employed,  when  this  acid  has 
concentrated  itfelf  by  evaporation,  it  will  react  on  the  citric 
acid,  and  proceed  fo  far  as  to  feparate  fome  carbonaceous 
principles ;  the  mixture,  becoming  blacker  and  blacker,  will 
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refufe  to  give  cryftals.  This  excefs  may  be  remedied  by 
throwing  a  little  chalk  into  the  mixture,  after  being  heated, 
and  then  filtrating  it  to  feparate  the  fulphate  of  lime  which 
has  been  formed.  With  a  little  practice  it  will  be  eafy  to 
fix  the  point  at  which  the  fulphuric  acid  is  nearly  faturated, 
in  order  that  the  citric  acid  may  not  be  neutralized  alfo. 


XX.   Conjeclures  refpetling  the  Origin  of  the  American 
Nations  *. 

WHETHER  America,  called  alfo  the  Weft  Indies 
and  the  New  World,  was  known  to  the  antients,  is  a  quef- 
tion  which,  after  long  being  an  object  of  refearch,  has  never 
yet  been  decided.  The  Egyptian  priefts,  as  we  are  told  by 
Plato,  gave  an  account  to  Solon,  the  Athenian  legiflator,  of 
a  certain  ifland  called  Atlantis,  which  was  fituated  at  the 
diftance  of  a  few  days  fail  from  Spain  beyond  the  (trait  of 
Gibraltar.  This  ifland,  according  to  the  information  given 
by  thefe  priefts,  was  greater  than  Libya  and  all  Afia,  pro- 
perly fo  called,  taken  together;  and  fo  powerful,  that  it 
had  reduced  under  its  dominion  all  Libya  as  far  as  the 
Tufcan  fea,  till  it  was  at  length  fwallowed  up  by  a  flood  and 
violent  earthquake,  which  continued  twenty-four  hours. 
Diodorus  Siculus  alfo  fpeaks  of  a  large  ifland  to  which  the 
Phoenicians  were  driven  while  cruizing  along  the  eaftern 
coaft  of  the  Atlantic.  He  fays  alfo  that  the  Tufcans,  who 
at  that  time  were  powerful  at  fea,  were  defirous  of  fending 
thither  a  colony,  but  were  prevented  by  the  Carthaginians, 
•who  wifhed  to  preferve  this  ifland  to  themfelves  as  a  place  of 
refuge  in  cafe  of  neceflity,  and  for  that  reafon  endeavoured 
to  conceal  it  from  the  whole  world. 

Had  the  large  Atlantic  ifland  been  mentioned  by  no  other 
writer  befides  Plato,  the  whole  account  might  have  been  con- 
sidered as  a  fabrication  or,  an  allegory  ;  but  the  testimony  of 
Solon,  or  at  leaft  of  the  Egyptian  priefts,  gives  it  a  certain 
air  of  authenticity.   '  In  regard  to  Diodorus  Siculus,  his  in- 

*  From  Neue  Nordifcbe  Beytrage,  by  profeflbr  Pallas,  vol.  iii.  Re- 
fpe£ting  the  author  profeflbr  Pallas  adds  the  following  note : — "  I  have 
thought  it  neceflary  to  publifh  this  almoft  forgotten  and  not  unimportant 
eflay  of  the  late  profeflbr  H.  Fifcher,  of  the  Peterfburgh  Academy,  which 
was  firft  made  known  in  the  St.  Peterfburgh  Hijiorical  Calendar,  becaufe 
it  has  been  mifapplicd  by  a  writer,  who  has  been  guilty  of  other  plagia- 
rifms  from  hi*  works,  without  mentioning  the  real  author,  to  whom  he  has 
been  indebted  for  many  of  the  observations  he  has  given  out  as  his  own. 
It  is  hardly  neceflary  to  fay,  that  this  paper  of  profeflbr  Fifcher,  which  was 
firft  publifhed  in  1771,  forms  the  foundation  of  Scheerer's  work  on  the 
Peopling  of  Amenca,  publifhed  in  the  French  language. 

formation, 
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formation,  as  mentioned  in  his  work,  was  taken  merely  from 
tradition  or  fabulous  relations,  which  will  not  bear  critical 
examination.  But  even  though  this  account  were  true,  the 
ifland  of  Diodorus  might  be  conlidered  as  one  of  the  Canary 
iflands,  or  perhaps  Ireland  or  Britain,  as  the  (hip  is  (aid  to 
have  been  driven  thither  by  a  ftorm. 

It  is  not,  however,  our  intention  to  dwell  on  this  fubjecl:, 
as  our  object  is  to  examine  at  what  time  and  from  what  place 
the  Americans  were  conveyed  to  that  country  which  they 
now  inhabit.  In  the  firft  place,  then,  one  of  the  three  fol- 
lowing pofitions  muft  be  admitted  as  true :  The  Americans 
are  aborigines,  that  is,  original  inhabitants  who  have  always 
been  in  polTellion  of  the  country;  or  they  have  emigrated 
thither  from  fome  other  part  of  the  globe;  or  they  have 
ferved  to  people  our  old  world  with  their  colonies.  Were 
we  not  allured  of  the  contrary  by  the  Scripture,  the  firft  and 
lad  of  thefe  pofitions  might  be  defended  as  well  as  the  fecond. 
Among  the  Pagan  philofophers,  the  difpute  refpecYmg  the. 
creation  or  eternity  of  the  world  was  never  decided ;  and 
many  of  the  nations  of  antiquity,  "fuch,  for  example,  as  the 
Athenians,  boafted  of  being  defcended  from  no  other  people. 
In  regard  to  the  third  pofition,  the  Mexicans  actually  be- 
lieved that  the  Spanifh  kings  were  defcended  from  their  flrtt 
fovereign  Quezalkoal,  and  eonfequently  they  had  made  them- 
felves  mailers  of  Spain  feveral  hundred  years  before  the  dif- 
covery  of  America.  This,  however,  does  not  agree  with 
what  is  recorded  in  hiftory;  and  the  Mexicans,  in  this  re- 
fpect,  were  dupes  to  the  fame  vanity  as  many  other  nations* 
who  pretend  that  all  the  fciences,  knowledge,  inventions, 
and  political  inftitutions  in  the  world  were  tranfmitted  by 
them  to  the  reft  of  mankind.  To  give  only  one  inftance, 
many  of  the  learned  in  Europe  have  imagined  that  Pytha- 
goras communicated  his  idea  of  the  tranfmigration  of  the 
foul,  and  the  Egyptians  their  political  conftitution,  to  the 
Indians;  though  Pythagoras  and  all  the  other  Greek  philo- 
fophers derived  their  wifdom  from  the  Indians,  and  by  n^ 
means  communicated  theirs  to  them.  Whether  the  Indians 
had  their  learning  and  political  knowledge  from  the  Egvp- 
tians,  or  the  latter  from  the  former,  is  a  qucftion  which 
many  of  the  moderns  think  fcarcely  worthy  of  an  anfwer; 
becaufe  they  have  read  accounts  given  in  Greek  works,  or 
the  accounts  of  the  Roman  authors  collected  from  the  Greek 
writers,  who  pretend  that  the  Egyptians  were  in  every  thing 
the  prcdeceflbrs  and  inltructors  of  the  Indians. 

I  have  mentioned  the  firft  and  third  pofition,  not  becaufe 
I  conlider  them  as  true,  but  only  to  (how  that,  however  falfe 
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an  opinion  may  be,  it  will  flill  find  defenders :  the  focond 
pofition,  therefore,  alone  remains  to  be  examined,  viz.  that 
the  Americans  were  tranfplanted  to  their  prefent  country 
from  fome  other  part  of  the  world. 

Not  only  the  divine  revelation,  by  which  we  are  exprefsly 
taught  that  the  firfl  men  originated  in  Alia,  but  the  natural 
indolence,  dtilnefs,  and  want  of  all  the  arts  and  fciences 
among  the  Indians — compared  with  the  genius,  livelinefs, 
and  induftry,  of  the  nations  in  other  parts  of  the  world, 
leave  no  doubt  that  the  Americans  never  went  out  of  their 
own  country  to  a  foreign  one ;  and,  on  the  contrary,  that 
foreign  nations  vifitcd  them.  But  what  nations,  and  how  ? 
Was  it  on  purpofe,  or  by  accident  ?  Thefe  are  difficult 
queftions,  the  folution  of  which  would  require  more  than 
common  knowledge  of  the  languages  in  every  part  of  the 
world ;  of  the  features  of  the  natives,  and  their  religion, 
manners,  cuftoms,  and  ufages.  It  is  not  requinte,  however, 
that  one  fhould  be  acquainted  with  all  the  languages  in  the 
four  quarters  of  the  globe ;  it  would  be  fuflicient,  at  firft,  that 
one  fhould  be  able  to  compare  the  languages  on  the  weflern 
coafr.  of  Africa  with  thoi'e  of  the  different  countries  of 
America,  fuch  as  Brazil,  &c.  But,  though  this  would 
require  great  labour,  it  is  not  impoilible  that  a  vocabulary 
containing  fome  hundred  words  in  all  the  known  languages 
of  the  world  might  be  collected.  Condamine  coincides 
with  my  opinion  when  he  fays,  that  this,  perhaps,  is  the 
only  method  of  difcovering  the  real  origin  of  the  Americans. 
Such  a  vocabulary  would  be  much  fitter  for  the  purpofe  than 
the  Lord's  prayer,  which  has  been  tranflated  into  the  lan- 
guages of  (b  many  favage  nations ;  for,  as  the  favages  have 
few  or  no  words  exprefhve  of  moral  or  metaphyfical  things, 
bow  can  this  prayer  be  properly  tranflated  into  their  lan- 
guages r  Befides,  in  learning  any  thing,  people  ought  always 
to  begin  with  the  eaiiefr.  part,  and  to  conclude  with  the  mod 
difficult ;  but  here  the  order  prescribed  by  nature  is  reverfed. 

In  regard  to  fuch  a  vocabulary,  if,  among  fome  hundred 
words,  a  few  fhould  be  found  fimilar  both  in  found  and  fig- 
nilication  to  one  of  fome  other  language,  one  ought  not 
thence  to  conclude  that  thefe  two  languages  were  the  fame. 
Who,  for  example,  will  fay  that  the  Latin  and  Greenlandic 
languages  have  an  affinity,  becaufe  the  Greenlandic  word 
ignacb  has  the  fame  meaning  as  the  Latin  word  ignis,  fire*  ? 

On 

*  The  fame  thing. might  be  faid  of  the  Shnnfcrit,    which  contains  a 

great    in.v.iy    wottts   that   both  in  found    and    in    meaning  have  a  fimila- 

rnv   ro    the    Latin.     For  example,  c/tnetbti,  dens,  a  tooth  ;  jug  a,  jugym,  a 

;  jundla,  jun&us,  juncia,  jundtum,  joined  i  «f**i  navis,  a  fhip ;  na- 
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On  the  other  hand,  trlere  are  people  whey  though  they  find 
many  words  in  the  languages  of  two  nations  which  have 
confiderable  fimilarity  and  the  fame  fignification,  will  not 
acknowledge  the  fimilitude.  Thefe,  however,  are  in  the 
wrong,  becaufe  they  do  not  take  into  conflderation  the  way 
in  which  different  nations  pronounce  their  words,  either  by 
fhortening  or  contracting  them  ;  and  do  not  reflect  that  every 
nation  has  in  its  alphabet  peculiar  characters  which  others 
have  not,  and  which  they  cannot  pronounce ;  from  which 
there  muft  naturally  follow  a  perceptible  variation  in  the  found 
of  two  words  of  the  fame  meaning. 

Such  a  general  collection  of  words  might  require,  perhaps, 
one  or  more  centuries ;  and  if  no  other  way  can  be  found  for 
difcovering  the  origin  of  the  Americans,  our  refearches  by  this 
method  will,  in  all  probability,  prove  fruitlefs;  for  hifto'ry,  or 
rather  tradition,  affords  us  no  light  in  this  refpecl:,  and,  in  my 
opinion,  hiftori*>jis  have  never  given  themfelves  much  trouble 
refpecting  it.  There  is  however  another  method  of  attaining 
to  the  propofed  end;  that  is,  by  comparing  the . manners,- 
cuftoms,  and  mode  of  life  among  the  Americans,  with  the 
manners  and  cuftoms  of  other  nations.  It  is  indeed  true, 
that  two  nations  very  remote  from  each  other  may  have  a 
great  fimilarity  in  their  manners,  cuftoms,  &c.  without  being 
iprung  from  the  fame  ftock ;  but  when  fingular  practices, 
which  appear  to  be  contrary  to  nature,  are  found  among  dif- 
ferent nations,  they  muft  either  have  been  invented  there,  or 
been  borrowed  from  others.  The  flrft  cafe  feems  not  very 
probable,  for  it  can  hardly  be  comprehended  how  fuch  fin- 
gular ideas  could  have  arifen  among  individuals,  and  much 
more  among  different  nations;  it  is  therefore  probable  that 
thefe  people  have  communicated  their  fingular  manners  and 
cuftoms  to  each  other  by  their  common  intercourfe. 

We  (hall  therefore  examine  the  origin  of  the  Americans 
on  thefe  principles,  and  coniider,  as  briefly  as  poffible,  their 
lingular  mode  of  life,  together  with  the  moft  remarkable  of 
their  manners  and  cuftoms,  fo  far  as  they  coincide  with  thofe 
of  the  old  world. 

I.  Singular  Form  of  Government. 

In  the  Eaft  Indies,  the  Samorin,  that  is,  the  fovereign  of 
the  kingdom  of  Calicut,  was  iucceeded  not  by  his  own  foil 
but  by  the  fon  of  his  fifter.  This  manner  of  fucceifion  is 
common  alfo  in  all  the  ftates  of  Malabar.     The  princes  do 

viga,  navita,  navicularius,  a  fhipmafter;  nova*  no  vera,  nine;  Japta,  ftp  - 
tern,  feven  ;  tri,  tres,  three  ;  did,  duo.  two  j  adia,  hodie,to-d  .v  ;  rvtu'barva^ 
▼idua,  a  widow  ;  no}  non,  no ;  Jua,  fuus,  his,  &c.  See  Fra  Paolino's  Fqy- 
age  to  tbe  litiji  India,  p.  316. — Edit. 

not 
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not  marry  princeffbs,  bat  the  daughters  of  nairs  ;  and  there* 
fore  their  children  are  not  princes,  but  nairs.  The  princeflea 
ire  generally  given  in  marriage  to  bramins :  all  the  children 
produced  by  fuch  marriages  are  princes,  and  capable  of  fuc- 
ceeding  to  the  throne.  This  princely  race  forms  the  royal 
family,  which  takes  the  precedency  of  all  the  reft.  After  the 
king's  death,  the  oldeft  prince  always  fucceeds  him  in  the 
trovernment.  By  this  method,  no  difputes  Strife  in  regard  to 
the  fucceffion,  and  young  fovereigns  are  never  feen.  In  all 
the  countries  inhabited  by  negroes,  from  Senegal  to  the  Rio 
Volta,  the  king  is  always  chafes  from  the  royal  family  ;  but 
his  children  are  uniformly  excluded  from  the  fucceffion,  which 
in  all  cafes  goes  to  the  female  branch. 

In  America,  and  the  ifland  of  Hayti,  now  called  St.  Do- 
mingo, the  principalities  were  hereditary;  but  when  the 
cacic  died  without  heirs,  his  pofleffions  devolved  to  his  fitters* 
children,  to  the  exclufion  of  the  brothers'  cKAdren. 

On  the  death  of  the  chief  of  the  Iroquefe,  his  dignities  al- 
ways fall  to  the  children  of  his  mother's  filter. 

Thefe  cuftoms  are  followed  alfo  by  the  Hurons,  the  Natches, 
and  the  Indians  on  the  Miffiffippi.  They  fay  that  one  can 
depend  with  more  certainty  on  the  fitter's  fon  being  of  the 
royal  blood,  than  on  the  king's  fon,  or  the  fon  of  his  brother. 

%.  Interring  the  Dead, 

We  find  inftances  both  in  antient  and  modern  hiftory  of 
wives  and  (laves  being  interred  along  with  the  body  of  a 
deceafed  prince  or  great  man.  Herodotus,  fpeaking  of  the 
Scythians  on  the  Boryfthenes  (Dnieper),  fays,  that  on  the 
death  of  their  king,  one  of  his  concubines,  his  cup-bearer, 
cook,  purveyor,  valet,  &cc.  together  with  horfes  and  golden 
cups,  were  interred  along  with  him.  We  are  told  the  fame 
thing  by  Lucian.  The  Romans,  at  the  funerals  of  great 
men,  (acrificed  a  number  of  prifoners,  who  were  obliged  to 
fight  in  fingle  combat  till  none  of  them  remained.  Caefar 
relates,  that  among  the  Gauls,  the  Soldurii  fhared  with  their 
patrons  in  all  the  conveniences  of  life  and  the  bitternefs  of 
Scath.  In  another  place  he  fays,  that  the  cuftom  of  burning 
the  Servants  and  deareft  clients  of  great  men  at  their  funerals^ 
together  with  other  things,  had  ceafed  not  long  before  that 
period.  The  antient  Danes,  to  (how  their  refpeft  for  the 
dead,  caufed  wives  to  be  buried  alive  with  their  hufbands. 
We  are  aflured  by  Dalin  the  hifiorian,  that  the  fame  practice 
prevailed  alfo  in  old  Sweden.  We  are  informed  by  De 
Guignes  that  it  wascuftomary  amongthe  Honi-Re,  aTurkifh 
nation,  to  inter  with  their  hufbands  thofe  wives  who  had 

brought 
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brought  them  no  children ;  and  even  at  prefent,  the  women 
in  the  Eaft  Indies  fometimes  burn  themfelves  along  with, 
their  deceafed  hufbands.  Marco  Polo  relates,  that,  when 
the  chan  or"  the  great  Moguls  was  conveyed  to  the  place  of 
interment,  all  thole  who  met  the  proceffion  on  the  road  were 
put  to  death,  in  order  that  they  might  ferve  the  great  chan  in 
the  other  world.  In  the  barrow*,  which  were  the  burying- 
places  of  the  old  Moguls,  there  are  found  fometimes  around 
the  body,  lying  in  the  middle  of  them,  other  bodies,  which 
probablv  were  put  to  death  at  the  funeral.  It  was  cuftomary 
among  the  Jakuts,  whofe  anceftors  ferved  in  the  armies  of  the 
Mogul  chans  before  they  were  fubjected  to  the  Ruffian  go- 
vernment, that  one  of  the  favourite  domeflics  of  the  deceafed 
mould  burn  himfelf,  with  every  mark  of  joy,  in  a  particular 
fire  made  for  the  purpofe,  that  he  might  ferve  his  matter  in 
the  other  world.  This  practice  muft  have  been  cuftomary, 
alfo,  among  the  Mantchew  Tartars ;  for  Duhalde  fays,  that 
Schnu-tehi,  the  founder  of  the  family  now  on  the  throne  of 
China,  after  he  had  loft  his  fon  and  princefs,  required  that 
thirty  pcrfons  mould  expofe  themfelves  to  voluntary  death  in 
order  to  appeafe  the  fouls  of  the  deceafed;  and  that  Cham-hi, 
his  fucceflor,  had  taken  a  great  deal  of  pains  to  abolifh  this 
cuftom.  Among  the  Afgans,  a  piratical  people  on  the  bor- 
ders of  Perfia,  and  the  inhabitants  of  the  Philippine  iflands, 
a  fimilar  cuftom  prevailed.  At  the  interment  of  the  kings  of 
Whidah  and  Benin,  a  great  many  perfons  of  both  fexes  are 
thrown  into  the  grave  alive.  Thefe  kingdoms  lie  on  the 
weftern  coaft  of  Africa,  which  of  all  countries  in  the  old 
world  are  neareft  to  the  eaflern  coaft  of  America. 

In  the  ifland  of  Hayti,  at  the  interment  of  the  cacic,  many 
perfons  of  both  fexes,  but  in  particular  fome  of  his  wives, 
were  buried  alive  with  him;  and  they  often  contended  among 
themfelves  for  having  this  honour. 

The  Caribs  ftill  put  to  death  their  Haves  on  the  deceafe  of 
their  mafters.  This  deteftable  cuftom  was  conveyed  from 
thefe  iflanders  to  the  Mexicans  and  Peruvians,  and  even  to 
the  Natches.on  the  Miffiffippi. 

3.   Cutting  off  the  Hair  as  a  Mark  of  deep  Mourning. 

This  was  a  very  old  cuftom  among  the  heathens,  which 
God,  through  Mofes,  forbade  the  children  of  Ifrael  to  imi- 
tate. At  firft,  the  hair  of  dying  perfons  was  cut  off, 
for  it  was  fuppofed  that  their  fouls  would  otherwife  not  be 
received  into  the  kingdom  of  Pluto.  Of  this  we  have  two 
celebrated  examples  in~Alceftes  and  Dido.  In  the  courfe  of 
time  the  relations  alfo  cut  off  their  hair  as  a  mark  of  forrow. 

The 
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The  Scythians  on  the  Boryfthenes,  according  to  the  teftimony 
of  Herodotus,  cropped  the,ir  hair  on  the  interment  of  their 
kings.  This  offering  to  the  dead  is  often  mentioned  both  by 
|he  Greek  and  Latin  poets;  for  fuch  is  the  name  given  by 
G\id  to  this  ceremony,  when  he  fays  that  Hecuba  left  her 
tears,  together  with  her  gray  hairs,  on  the  grave  of  her  foil 
He&or,  as  an  offering  to  the  dead.  Petronius,  fpeaking  of 
the  well-known  matron  of  Ephefus,  fays  that  (he  placed  the 
hair  torn  from  her  head  on  the  bread  of  her  deceafed  huf- 
band.  Bufbek,  ambaffador  from  Ferdinand  king  of  Hun- 
gary to  Soliman  the  Turkifh  fultan,  fays,  that  tufts  of 
human  hair  are  found  on  the  graves  of  raoft  of  the  Servians, 
as  a  mark  of  the  forrow  of  the  relations  for  the  lofs  of  the 
deceafed.  Though  the  Servians  are  not  now  heathens,  but 
Chriflians,  and,  consequently,  thefe  tufts  of  hair  can  no 
longer  be  confidered  as  an  offering  to  the  dead ;  yet  conftant 
experience  (hows,  that  in  all  the  changes  of  religion  which 
take  place  among  nations,  fome  remains  of  the  old  religion 
are  always  retained. 

Inftances  of  this  practice  may  be  found  even  in  modern 
times.  In  the  year  17 16,  one  of  the  Chinefe  embaffy,  hav- 
ing died  at  Samarow-jam,  a  fmall  town  at  the  mouth  of  the 
river  Irti(h,  his  oldeft  domeftic  cut  off  a  lock  of  hair  from 
his  head,  and  threw  it  into  the  funeral  pile  as  an  offering  to 
the  deceafed.  The  mataram,  fupreme  prince  of  the  ifland 
of  Java,  when  he  eaufed  his  rebellious  brother  to  be  interred 
with  great  funeral  pomp,  as  a  token  of  his  grief  cut  off  his 
hair.  The  Caribs  in  the  Antilles  crop  their  hair  when  in 
mourning,  and  the  women  cut  it  off  entirely.  The  women 
in  Virginia  ftrew  their  hair  around  the  burying-ground,  or 
throw  it  upon  the  grave.  The  Brazilian  women  fhave  their 
heads,  and  their  mourning  is  not  at  an  end  till  their  hair  has 
grown  again.  When  the  Apalachit.es,  a  people  of  Florida^ 
are  deflrous  of  exprefiing  their  forrow  for  the  death  of  a  rela- 
tion, they  cut  off  a  part  of  their  hair  :  at  the  death  of  their 
prince  they  (have  their  heads  entirely,  and  do  notfuffer  their 
hair  to  grow  again  till  the  body  has  been  depofited  in  the  earth, 
which  is  never  done  till  the  expiration  of  two  years. 

The  Iroquefe  of  both  fexes  teftified  their  grief  alfo  by  cut- 
ting off  their  hair.  The  women,  on  this  occarion,  durft  not  go 
out  of  their  huts  till  their  hair  had  grown  again ;  but  as  this 
required  a  long  time,  they  at  prefent,  with  the  permiffion  of 
their  relations,  cut  off  only  a  fmall  portion,  which  they  ftrew 
over  the  graves  of  their  deceafed  huibands.  It  is  here  to  be 
obferved,  that  the  women  in  Canada  confider  it  as  the  greateft 
indignity  that  can  be  offered  to  them  if  any  one  cuts  off  their 

hair; 
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hair;  for  in  this  condition  they  dare  not  appear  in  public. 
Among  the  men.  (having  the  beard  is  ufual ;  as  was  the  cafe 
with  the  ambaflador  from  the  Turkiih  fukan  Bajazet  to 
Tamerlane. 

4*  DeJIroy'nig  the  Habitations  and  Huts  of  the  dece'afed, 

The  antient  Moguls  were  accuftomed  to  tear  to  pieces  and 
deftroy  the  tents  of  their  deceafed  officers.  The  prefent  Mo- 
guls, alio,  when  their  chan  or  his  principal  confort  dies,  if  they 
are  private  perfons,  abandon  their  habitations;  and  the  chief 
of  the  tribe  leaves  his  camp,  and  never  fuflfers  himfelf  to  ba 
feen  during  the  whole  period  of  mourning.  Among  the  Te- 
leugutians,  the  huts  of  the  deceafed  are  deftroyed.  The  Ja- 
kutians  formerly  removed  from  the  huts  in  which  any  one 
died,  and  entirely  abandoned  them.  The  Telengutians  are  a 
race  of  the  Urats  or  Oelots,  who  together  are  called  Cal- 
inucks;  and  the  Jakutians,  as  far  as  can  be  concluded  from 
their  language,  are  of  Tartar  extraction.  Both  of  them  may 
have  inherited  this  cuitom  from  the  Moguls.  The  Perfians 
have  an  averfion  to  the  habitations  in  which  their  fathers 
have  died,  and  never  approach  them.  No  one,  alfo,  will  re- 
fide  in  the  houfes  or  palaces  of  the  great  officers  put  to  death 
by  order  of  the  fovercign,  or  fchah ;  for  this  would  be  con- 
fidcred  as  an  unfortunate  omen  of  a  fimilar  fate  ;  and  there- 
fore fuch  houfes  generally  ftand  empty,  and  foon  fall  into 
ruins.  No  fooner  has  a  Laplander  breathed  his  lad,  than  his 
neighbours  drag  out  the  body  and  deftroy  the  hut,  which 
they  afterwards  abandon.  On  the  death  of  the  king  of  Whi- 
dah,  on  the  weftern  coait  of  Africa,  his  palace  is  deftroyed, 
and  another,  according  to  the  tafte  and  pleafure  of  the  new 
fovereign,  is  erected. 

Among  the  Caribs  it  is  cuftomary  alfo  to  deftroy  the  hut 
in  which  the  father  of  a  family  has  died,  and  to  build  another 
in  fome  other  place  :  nor  does  any  one  ever  think  of  rebuild- 
ing the  former  one.  In  Peru,  the  apartment  inhabited  by  a 
deceafed  inca  was  clofed  up  by  means  of  a  wall. 
.  This  averfion  to  the  habitations  of  perfons  deceafed  arifes 
from  a  fupcrftitious  notion,  prevalent  among  the  pagans,  that 
the  deceafed  in  the  other  world  follow  the  fame  occupations 
which  they  exercifed  during  life,  and  that  therefore  they  have 
occafion  for  every  thing  they  before  poffefied.  For  this  rea- 
fon,  their  furniture,  utenfils,  and  tools,  are  thrown  into  the 
grave  along  with  them.  Should  any  of  thefe  articles  be  with- 
drawn or  withheld,  the  fpirit  of  the  deceafed,  according  to 
the  idea  of  thefe  people,  would  have  no  reft,  but  torment  and 
frighten  the  living  by  its  appearance.     They  confequently 

choofe 
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choofe  rather  to  remove  to  a  diftance,  and  to  leave  to  the  rel- 
iefs fpirit  the  whole  hut,  in  which  they  imagine  it  refides,  or 
eli'e  they  deftroy  it.  The  very  thought,  therefore,  of  a  de- 
ceafed  perfon  is  difagreeable  to  thefe  people;  his  name  is 
never  uttered ;  and  if  any  perfon  of  the  tribe  has  the  fame 
name,  he  is  obliged  to  lay  it  afide,  and  to  aftume  another.  In 
this  manner,  a  deceafed  perfon  among  them  is  like  one  who 
never  was  in  the  world  ;  his  hiftory  and  genealogy  cannot, 
therefore,  be  far  extended. 

5.  Hujhand  affuming  the  Place  of  bis  Wife  when  delivered 
of  a  Child, 

We  are  told  by  Strabo,  that  the  men  in  the  northern  part 
of  Spain,  after  the  delivery  of  their  wives,  went  to  bed,  and 
fufTered  themfelves  to  be  nurfed  by  them.  This  cuftom  ftil! 
exifts  in  fome  of  the  provinces  of  France  bordering  on  Spain, 
where  it  is  called  making  a  couvade.  The  fame  thing  is  re- 
lated by  Diodorus  Siculus  of  the  Corficans,  and  by  Apollo- 
nius  Rhodius  of  the  Tibarenes,  a  people  inhabiting  the  coafl: 
of  the  Pontus  Euxinus,  in  Afia  Minor.  Marco  Polo,  fpeak- 
ing  of  a  province  which  in  the  French  tranflation  is  called 
Arcladam  or  Ardandam,  fays  that  the  women  left  their  bed 
as  foon  after  delivery  as  poilible,  and  that  the  men  then  took 
their  place,  where  they  remained  for  forty  days,  and  nurfed 
the  new-born  child.  This  cuftom  is  faid  to  be  ufual,  alfo, 
among  the  Japanefe. 

When  the  Carib  women  in  Guiana  are  delivered,  the  men 
bind  up  their  head  and  place  themfelves  in  bed,  as  if  feized 
with  the  pains  of  labour.  They  are  then  vifited  by  their 
neighbours,  who  confole  them  by  all  thofe  means  ufual 
among  thefe  people.  This  cuftom  muft:  always  be  ftrictly 
obferved ;  for,  even  when  engaged  in  war,  as  foon  as  they 
hear  of  the  delivery  of  their  wives  they  muft  return  home. 
We  are  told  by  Labat,  that  the  father  of  the  child,  on  this 
occafion,  muft:  obferve  a  ftric~t  fafl  for  thirty  or  forty  days  j 
but  he  adds,  that  this  ceremony  is  praclifed  only  in  regard  to 
the  firft-born,  otherwife,  fays  he,  the  poor  hufbands,  who 
have  five  or  fix  wives,  would  be  obliged  to  keep  more  fafts 
than  the  Capuchins.  This  account  is  confirmed  by  Fermin 
in  his  defcription  of  Surinam,  but  he  fays  nothing  of  the  ftrict 
fading  which  muft  be  obferved  by  the  father  of  the  child. 
Pifo,  a  Dutch  phyfician,  fays,  that  the  women  among  the 
Brazilian  favages,  when  they  find  the  pains  of  labour  ap- 
proaching, go  out  into  the  woods  to  cut  the  umbilical  cord  of 
the  child  with  a  (hell,  which  they  boil  and  eat;  and  that  the 
hufbands,  in  the  mean  time,  go  to  bed  and  ufe  the  belt  food 

they 
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they  can  procure,  under  a  pretence  of  repairing  their  loll 
ftrength.  We  are  told  the  fame  thing  by  captain  Woods 
Rogers,  who  fays  that  the  Brazilian  women,  at  the  time  of 
their  delivery,  go  out  alone  into  the  Woods,  and  when  deli- 
vered warn  the  child  ;  while  the  men  place  thefnfelves  in 
bed  for  twenty-four  hours,  where  they  are  attended  in  the 
fame  manner  as  if  really  fuffering  from  the  pains  of  labour. 

Lafitau  denies  that  the  men  indulge  themielves  on  this 
occafion,  and  is  of  opinion  that  this  practice  is  a  religiou3 
ceremony,  which  muft  be  performed  for  fix  months  with  the 
ftricteft  falling,  and  other  acts  of  mortification  aimoft  infup- 
portable ;  and  that  it  ought  to  be  confidered  as  a  kind  of  pe- 
nance for  the  fin  of  our  firft  parents.  If  this  be  true,  the* 
notion  of  original  fin  muft  be  difTufed  throughout  the  whole 
world,  and  have  been  conveyed  from  the  old  to  the  new  con- 
tinent :  but  this  I  mail  not  here  examine.  He,  however^ 
agrees  with  Labat  in  faying  that  this  drift  fading  is  obferved 
only  in  regard  to  the  firfi-born  child;  but,  inftead  of  fix 
months,  as  above  mentioned,  Labat  makes  the  duration  of 
it  to  be  only  thirty  or  forty  days. 

[To  be  continued.] 


XXI.  Refearches  refpecli?ig  the  Laws  of  Affinity.  By 
C.  Berthollet,  Member  of  the  French  National 
Injlitute. 

[Continued  from  p.  74.] 

XIII.  On  the  Precipitation  of  Metallic  Solutions  ly  other Metals «, 

t.  VV  HEN  metals  are  precipitated  by  fubftances  which 
do  not  feize  upon  their  oxvgen,  the  precipitates  retain  a  por- 
tion of  the  acid,  and  often  lome  of  the  precipitant.  Of  this 
we  have  a  ftriking  inftance  in  the  precipitate  of  the  oxygen- 
ated muriate  of  mercury  by  the  alkalis  and  lime.  Ort 
expofing  the  precipitate  to  a  fuflficient  heat,  one  portion  of" 
mercury,  more  or  lefs  confiderable,  according  to  the  nature 
of  the  precipitate^  is  reduced,  another  is  fublimed,  and  forms 
a  muriate,  not  merely  becaufe  the  muriatic  acid  is  combined 
with  a  portion  of  the  oxide  of  mercury,  as  I  fuppofed,  (Me- 
moirs of  the  Academy ,)  but  becaufe  the  expanfive  force  of  the 
heat,  and  the  tendency  to  the  combination  of  the  muriatic 
acid,  acting  upon  the  oxide  of  mercury,  caufe,  as  we  may 
fay,  a  new  partition  of  it  to  be  made :  the  precipitate  by  am- 
monia retains  a  portion  of  the  ammonia)  the  precipitate  of 
Vol,  X,  I  the 
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the  muriate  of  Iron  by  potafli,  retains  part  of  the  potaili* 
Facts  of  this  kind  may  be  collected  in  great  number.  There 
is  no  doubt,  therefore,  but  that  the  observations  which  have 
been  made  upon  the  precipitations  of  fubltanees  which  lofef 
their  folubiiity,  cannot  be  applied  to  the  metallic  precipitates* 
which  vary  according  to  all  the  circumltanees  which  are  ca- 
pable of  modifying  the  powers  brought  into  action,  at  the 
moment  of  their  fucceflive  precipitation,  and  which  will  deferve 
a  particular  examination  in  another  memoir.  But  when  the 
metals  are  mutually  precipitated  from  their  folutions,  their 
reciprocal  affinity  for  oxygen  has  a  great  effect  in  the  action 
that  takes  place;  and  fometimes  the  precipitate  is  found  in 
the  metallic  ftate.  If  another  force  were  not  joined  to  the 
affinity  of  the  precipitating  metal  for  oxygen,  it  would  natu- 
rally follow,  from  the  principles  eftablifned  in  this  memoir, 
that  the  oxygen  would  divide  itfelf  between  the  two  metals 
which  are  in  competition,  according  to  the  action  they  exert 
itponjt.  It  is  therefore  necelfary  to  examine  what  may  be 
the  force  which  determines  the  precipitation  in  the  metallic, 
ftate. 

2.  The  affinity  of  mercury,  gold,  and  filver,  for  oxygen,  is 
very  weak  :  the  mutual  affinity  which  itill  remains  between 
the  parts  of  thefe  metals  when  they  are  in  fuiion,  as  mercury 
is  at  the  temperature  of  the  atmofphcre,  is  fufficient  to  pre- 
vent their  combination  with  oxygen  in  the  ftate  of  gas;  but 
heat,  by  dilating  the  particles  of  the  mercury,  diminiflies  the 
force  of  their  mutual  affinity  fufficiently  to  enable  them  to 
combine  with  oxvgen ;  while  a  fuperior  degree  of  heat,  by 
the  difference  of  dilatation  which  it  produces  in  the  mercury 
and  in  the  oxygen,  will  feparate  them :  heat,  then,  contri- 
butes to  this  combination  bv  diminithing  the  mutual  affinity 
of  the  parts,  but  at  length,  by  augmenting  this  difference,  it 
renders  their  combination  impoflible.  As  the  force  of  co- 
helion  in  mercury  is  fufficient  to  prevent  oxidation,  this  very 
force  will  tend  to  effect  its  deoxygenation,  with  the  afliftance 
of  a  metal  which  will  act  directly  upon  the  oxygen.  It  is  a 
force  analogous  to  that  which  produces  cryftallization  and 
precipitations.  (Art.  V.) 

3.  The  particles  of  a  metal  have  not  only  a  mutual  affi- 
nity, but  likeWife  an  affinity  for  thofe  of  other  metals  :  hence 
proceed  the  amalgams  and  mixtures.  It  is  only  necefTary  to 
put  copper  in  contact  with  mercury  to  effect  a  combination 
between  thefe  two  metals.  Thus,  when  a  metal  oppofes  its 
aciion  to  a  metallic  folution,  part  of  the  metal  may  act  upon 
the  oxygen  and  upon  the  acid,  while  the  other  tends  to  com- 
bine with  the  metal  of  the  oxide.    Let  us  fee  whether  we  can 
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difcover,  in  the  precipitation  of  the  mercury,  filver,  gold,  and 
topper,  in  the  metallic  ftate,  the  influence  of  thefe  two  forces^ 
that  is  to  fay,  the  mutual  affinity  of  the  particles  of  one  and 
the  lame  metal,  and  the  affinity  of  one  metal  for  another. 

4.  When  a  piece  of  copper  is  put  id  a  foiution  of  mercury 
in  nitric  or  in  muriatic  acid,  the  capper  hecomes  iultantly 
white,  arid  the  mercury  is  revived,  but  combined  with  the 
copper.  If,  inftead  of  copper,  a  plate  of  clean  iron  be  plunged 
ih  the  fame  folution,  after  feveral  hours  the  liquid  appears 
tlifturbed,  and  at  length  a  precipitate  Is  formed  ;  but  with  the 
muriatic  folution  in  particular,  this  precipitate  is  partly  in  the 
itate  of  an  oxide,  and  very  probably  retains  a  portion  of  acid. 

If  the  affinity  of  one  metal  for  oxygen  were  the  fole  caufe 
that  produced  the  precipitation  of  another  metal,  the  iron 
ought  to  ad  with  greater  efficacy  than  the  copper)  for  it  is 
known  to  have  a  ftronger  affinity  for  oxygen:  but  its  action 
is  (low,  difficulty  and  incomplete,  While  that  of  copper  is  in- 
itantaneous.  It  is  feen  by  the  manner  in  which  the  inde- 
compofable  acids  are  retained  by  the  oxide  of  copper  and  the 
oxide  of  iron,  when  thefe  combinations  are  expofed  to  the 
action  of  heat,  that  there  can  only  be  a  very  fmall  difference 
between  the  affinities  of  thefe  metals  for  the  acids.  There  is 
confeqtiently  no  doubt  that  the  affinity  of  the  copper  for  the 
mercury,  with  which  it  has  actually  combined,  mud  have 
greatly  contributed  to  its  precipitation  in  the  metallic  ftate; 
but  in  the  experiment  with  iron,  the  mutual  affinity  of  the 
particles  of  mercury  muft  alone  have  decided,  though  with, 
difficulty,  the  reduction  of  the  mercury  *,  a  portion  was  alfo 
precipitated  in  oxide,  and  probably  retained  a  portion  of  acid, 
as  the  whole  would  have  done,  if  the  affinity  of  the  iron  for 
oxygen  had  been  the  fole  agent ;  and  the  portion  precipitated 
in  the  metallic  ftate  did  not  combine  with  the  iron. 

5.  If  a  folution  of  filver  be  precipitated  by  copper,  the  pre- 
cipitate, which  is  in  the  metallic  ftate,  is  not  pure  filver,  but 
a  combination  of  filver  with  a  fmall  portion  of  copper:  it 
could  not  take  the  copper  from  the  plate  itfelf,  which  waa 
plunged  in  the  folution  ;  it  muft  therefore  have  precipitated 
with  it  out  of  the  folution:  the  mutual  affinity  of  thefe  two 
metals  decides  their  deoxygenation.  By  means  of  this  force, 
two  combinations  are  effected,  as  often  happens :  one,  that 
of  the  acid  with  the  oxide  of  copper  5  the  other,  that  of  the 
filver  with  a  portion  of  the  copper.  The  a£tion  of  the  acid 
upon  the  oxide  of  copper,  and  that  of  filver  upon  copper,  am 
thus  put  in  equilibrio. 

6.  In  like  manner,  if  a  plate  of  copper  be  plunged  into  2L 
folution  of  gold,  the  gold  which  is  precipitated,  mows,  by  its 
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deeper  colour,  that  it  has  combined  with  copper,  and  the  So- 
lution retains  but  a  fmall  part  of  the  copper  loft  by  the  plate. 
If  a  plate  of  iron  be  put  in  this  folution,  the  gold  which  is 
precipitated  fcizes,  perhaps  as  itrongly  as  in  the  former  cafe, 
a  part  of  the  iron,  or  at  lead  its  precipitation  is  determined 
by  the  affinity  of  the  iron  for  the  gold,  at  the  furface  of  which 
this  laft  com  bines.  For  the  gilding  is  a  combination  of  the 
two  metals  at  the  furface  of  contact:  when  the  firft  flratum 
is  formed,  the  precipitation  is  afterwards  capable  of  continuing 
by  the  mere  force  of  the  mutual  affinity  which  the  particles 
of  gold  have  for  each  other,  and  which  makes  them  to  cohere. 

7.  What  I  have  juft  {kited  is  proved  in  the  precipitation 
of  copper  by  iron.  When  a  folution  of  copper  is  decompofed 
by  a  plate  of  iron,  and  the  copper  attached  to  the  plate  is 
feparated,  it  is  perceived,  by  the  brown  colour  of  the  interior 
furface,  that  the  copper  is  not  there  pure,  but  contains  fome 
iron.  After  this  firft  ftratum  the  copper  continued  to  preci- 
pitate by  contracting  an  adherence  with  itfelf,  and  afterwards 
with  thofe  coats  which  are  fucceffivelv  formed  :  the  affinity, 
then,  for  the  iron  began  the  efiecl,  which  was  continued  by 
that  of  the  copper  for  itfelf. 

8.  Phofphorus  precipitates  feveral  metallic  folutions,  as  has 
been  explained  bv  Sage  and  Bouillon  [Journal  de  Phjjique 
1781).  Though  it  has  a  ftrong  affinity  with  oxygen,  yet 
what  has  juft  been  explained  relative  to  precipitation  by  the 
metals,  ought  to  be  applied  to  its  action.  Pelletier  has  proved 
that  phofphorus  ha3  the  property  of  combining  with  metals, 
fo  that  a  part  of  that  which  is  put  in  action  is  capable  of  com- 
bining with  oxvgen,  while  the  other  acls  equally  upon  the 
metal.  There  are  fome  metallic  folutions  which  are  not  af- 
fected by  phofphorus ;  in  others  the  metal  is  precipitated  in 
oxide,  which  doubtlefs  retains  part  of  the  acid  of  the  folu- 
tion, or  of  the  phofphoric  acid  which  is  formed;  in  others 
the  metal  is  at  length  reduced.  Gold,  filver,  copper,  and 
mercury,  are  among  thofe  which  refume  the  metallic  ftate. 
On  confidermg  the  obfervations  which  have  been  made  on 
this  precipitation,  it  appears  that  copper  and  filver  are  preci- 
pitated by  combining  with  a  fmall  portion  of  phofphorus;. 
thus,  in  precipitating  twelve  grains  of  filver,  three  grains  of 
phofphorus  are  coniumed ;  but  onlv  shout  three  grains  ofphof- 
phoric  acid,  in  a  gelatinous  ftate,  are  obtained:  now,  only 
one  grain  of  phofphorus  is  neceilarv  to  produce  this  quantity 
of  acid  ;  coniequently,  more  than  two  grains  muft  have 
combined  with  the  filver.  A  part  only  of  the  mercury,  thus 
treated,  reforhes  the  metallic  ftate  ;  the  reft  preferves  the  ftate 
of  an  oxide,  and  combines  with  the  phofphoric  acid.     Here 
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the  force  of  cohefion  is  weak,  and  no  combination  is  made 
with  the  phofphorus;  hence  the  effect  is  but  partial,  as  when 
iron  is  ufed.   (No.  4.) 

Though  the  affinity  of  gold  for  oxygen  is  much  inferior  to 
that  of  copper,  its  precipitation  is  not  fo  quickly  effected,  and 
a  portion  is  precipitated  in  the  Mate  of  oxide;  probablv  bc- 
caufe  it  has  little  difpofition  to  combine  with  phoiphorus ; 
and  it  is  the  combination  of  copper  with  phoiphorus  that 
determines  the  precipitation  of  the  latter  metal.  Some  of  the 
obfervations  which  I  have  here  preferred,  require  the  accu- 
racy of  experiment  for  their  entire  explanation:  but  all  ap- 
pear to  me  indubitably  to  prove  that  it  is  the  force  of  cohe- 
lion  which  tends  to  recombine  the  particles  of  one  individual 
metal,  and  the  mutual  affinity  of  fome  metals  which  decides 
their  precipitation  in  the  metallic  ilate  ;  fo  that  this  ftate  is 
more  or  lefs  fudden  and  complete,  according  to  the  force  with 
which  thefe  caufes  are  capable  of  acting  * . 

Xllf.   On  the  refulting  Affinity, 

l.  The  refult  of  the  action  of  feveral  affinities  in  the  fame 
sfubftance,  I  denominate  the  re fulling  affinity  :  for  inftance, 
the  nitric  acid  is  com po fed  of  oxygen  and  azote;  this  acid 
combines  with  potafh  ;  it  acts  upon  potafh  by  an  affinity  re- 
fulting from  that  of  the  oxygen  and  of  the  azote.  The  re- 
ciproeal  mutual  action  of  the  potafh  is  likewife  a  force  refult- 
ing from  that  exerted  by  it  upon  each  of  the  fubliances  which 
compofe  the  nitric  acid. 

%.  All  bodies  exiftjng  upon  the  earth  have  an  affinity  for 
each  other.  If  there  be  exceptions,  the  number  can  be  but 
very  fmall.  I  may  therefore  reafon  from  this,  and  apply  to 
all  fubftances  that  which  obfervation  has  made  known  rela- 
tive to  affinities  and  their  modifications.  If  this  application 
be  not  forced,  if  it  accounts  for  properties  which  cannot  be 
directly  eftablimed  upon  experiment,  the  coniiderations  which 
I  prefent  in  this  article  may  throw  fome  light  upon  feveral 
phenomena,  which  are  owing  to  a  chemical  action  tlill  un- 
determined. 

3.  In  the  definition  of  refulting  affinity ,  I  have  fuppofed 
that  the  affinity  of  a  compound  fubftance  is  derived  from 
thofe  of  the  fubftances  which  compofe  it.  It  is  neceffarv  to 
examine  what  circumftances  may  modify  the  elementary  affi- 
nities, and  to  afcertain  the  changes  which  muft  arife  in  the 
affinity  refulting  from  them, 

*  Fabrpni  has  publifhed  fome  very  intercfling  obfervations  on  the  rnu- 
rual  a&ion.  of  metals.     {Journal  d?  PfyfiquCt  lkumaire,  an.  8 .) 
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4.  The  chemical  action  of  Jubilances  is  weakened  in  pro* 
portion  to  their  faturation.  (Art.  II.  No.  10.)  It  muft  he. 
concluded,  therefore,  that  the  refulting  affinity  muft  be  a  lei's 
quantity  than  the  elementary  affinities  when  alone:  for  the 
latter  have  experienced  a  commencement  of  faturation ;  h\x\ 
other  circumttanccs  may  increafe  the  action  of  the  refulting 
affinity,  or  may  augment  the  weaknefs  it  derives  from  fatura- 
tion. 

5.  If  one  of  the  fubftances  that  combine  change  from  a 
folid  to  a  liquid  ftate,  it  acquires  the  advantages  poflTefled  by 
folvents;  and  its  affinity,  before  difgui  fed  by  the  folid  ftate, 
becomes  active  ;  fq  that  the  refulting  affinity  may,  on  this 
account,  be  much  more  confiderable  than  the  elementary 
affinities  appeared  to  be.  Thus,  when  fulphur  is  ditlblved  by 
potafh,  the  fulphuret  which  proceeds  from  it  exerts  a  ftrong 
action  upon  oxygen  gas,  as  foon.  as  it  has  been 'rendered  li- 
quid bv  the  addition  of  water,  pr  has  attracted  fufBc'ient  hu7 
midity  from  the  air :  becaufe  it  has  by  that  means  loft  its 
force  of  cohefion,  as  it  would  bv  igneous  f«.ifion  ;  and  becaufe 
the  potafh  jikewife  exerts  an  action  upon  the  oxygen,  though 
much  weaker  than  that  of  the  fulphur,  fince  it  cannot  alone 
overcome  the  elafticity  of  the  gas.  The  action  of  the  fulphur 
is  diminjfhed  by  the  fum  of  that  attraction  which  it  exerts 
upon  the  potafh,  and  upon  the  water  which  ferves  as  a  folvent 
to  the  fulphuret ;  but  it  gains  much  more  by  the  liquidity 
which  it  acquires,  than  it  lofes  by  this  faturation.  Strictly 
fpeaking,  all  thofe  fubilances  the  folidity  of  which  is  oveiv 
come  by  a  folvent,  do  act  by  virtue  of  a  refulting  force  or 
affinity. 

6.  Circumflances  contrary  to  the  preceding  produce  an 
oppofite  effect ;  and  when  fubftances,  by  combining,  become 
folid,  or  more  difpofed  to  cryftallize,  this  circumltance  muft 
he  added  to  the  lofs  of  force  anting  from  the  faturation.  Pot- 
afh, for  example,  and  nitric  acid,  have  both  the  property  of 
diffolving  in  alcohol,  ana!  yet  alcohol  does  not  difiolve  nitrate 
of  potafh  5  that  is,  the  force  of  cohefion  which  belongs  to 
that  combination,  and  which,  with  water,  produces  its  crvf- 
tallization,  has' modified  the  elementary  affinities  into  the 
refulting  affinity.  What  confirms  this  explanation  is,  that 
falts  which  are  not  cryftalhzable  in  water,  becaufe  they  op-7 
poi'e  only  a  feeble  cohefion,  have,  in  general,  the  property  of 
flifTblvinsr  in  alcohol  ;  but  in  fuch  a  manner,  that  they  are  ca- 
pable of  cryftallizing  in  that' fluid,  becaufe  the  weaker  action 
of  the  alcohol  cannot  overcome,  exeept  to  a  certain  point, 
the  force  of  cohefion,  of  which  they  are  not  entirely  deftitute. 

The 
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The  limited  fallibility  of  nitrate  of  potafh  in  water  arifes  from 
the  fallibility  of  the  potafh,  as  well  as  of  the  nitric  acid,  by 
water,  being:  greater  than  by  alcohol. 

7.  Bodies  acl  in  proportion  to  the  quantity  of  them  which 
exiits  within  the  fphere  of  action.  (Art.  IV.)  Hence  we  de- 
duce, that  an  action  much  ftronger  than  that  of  the  compo- 
nent parts  may  refult  from  a  combination,  when  the  compo- 
nents, or  one  of  the  two,  pafs  from  the  elaftic  to  the  liquid 
ftate;  for  they  then  carry  into  the  fphere  of  activity  a  more 
confiderable  quantity,  the  action  of  which  may  confiderably 
exceed  the  force  loft  by  the  faturation.  Thus  potafh  cannot 
overcome  the  refinance  which  proceeds  from  the  elafticity  of 
the  oxygen  and  azotic  gafes;  but  if  thefe  two  be  com- 
bined, in  order  to  form  nitric  acid  in  the  liquid  ftate,  they 
acl:  upon  the  potafh  in  a  quantity  much  greater  than  they 
could  have  applied  when  in  the  elaftic  ftate;  and  the  refult 
of  their  action,  though  weakened  by  a  commencement  of 
faturation,  is  found  to  be  much  more  confiderable  than  if  the 
azote  and  oxygen  had  continued  in  the  elaftic  ftate. 

8.  The  affinity  of  a  fubftance  which  enters  into  combina- 
tion with  a  compound  fubftance,  concurs  with  the  elementary 
affinities  of  the  latter,  to  maintain  its  compofition  againft  the 
action  of  foreign  fubftances,  in  proportion  to  the  degree  of 
faturation  which  it  produces.  Thus  iron  easily  carries  off 
oxygen  from  azote,  or  rather,  it  (hares  it,  or  takes  a  portion; 
but  as  foon  as  the  nitric  acid  is  combined  with  potafh,  iron 
can  no  longer  feparate  its  oxygen  at  an  ordinary  temperature; 
but  at  a  higher  temperature  the  difference  of  dilatation  fuffi- 
cientlv  deftroys  the  refulting  affinity  of  the  potafh  to  caufe 
the  iron  to  combine  with  the  oxygen.  Jn  the  oxygenated 
muriatic  acid,  the  fur-oxygen,  which  is  feebly  retained  by 
the  muriatic  acid,  paffes  eafily  into  other  combinations ;  but 
though  it  is  prefent  in  a  much  greater  proportion  in  the 
oxygenated  muriate  of  potafh,  it  is  carried  off  with  much 
more  difficulty  by  oxvgenable  fubftances.  Phofphate  of  lime 
is  not  decomposed  by  charcoal  even  at  a  great  degree  of  heat; 
but  if  it  be  in  the  ftate  of  acidulous  phofphate,  the  portion  of 
acid,  which  may  be  confidered  as  in  excels,  is  capable  of 
being  decompofed  by  charcoal,  becaufe  not  prevented  by  a 
Sufficiently  large  mats  of  the  bafe ;  and  it  is  this  part  alone 
which  affords  phofphorus,  when,  in  order  to  obtain  this  fub- 
ftance, we  ufe  phofphate  of  lime  reduced  to  an  acidulous 
phofphate  by  the  fulphuric  acid. 

9.  The  contrary  takes  place  when,  inftead  of  a  fatirrating 
fubftance,  which  ferves  to  ftrcngthen  the  refulting  affinity* 
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one  is  added  that  tends  to  form  a  combination  into  which 
one  of  the  conftituent  parts  muft  enter.     For  example,  when 
fulphuric  acid  is  added  to  a  mixture  of  water  and  iron,  this 
acid  favours  the  decompofition  of  the  water,  becaufe  it  tends 
to  combine  with  the  metal,  and  with  a  portion  of  oxygen  ;  a 
tendency  concurring,  with  that  of  the  metal,  againft  the  affi- 
nity which  forms  the  combination  of  oxygen  with  hydrogen. 
10.  From  the  preceding  remarks  we  conclude,  that  the 
properties  of  the  refill  ting  affinity  of  compound  fubftances 
may  be  reduced,   1.  To  the  advantages  of  liquidity,  and  under 
this  point  of  view  it  is  neceftary  to  apply  to  it  the  theory  of 
folvenis  (Art.  IX.):    2  To  the  difpofition  to  folidity,  which 
produces  contrary  effects,  which  muft  be  explained  by  the 
force  of  cohefion  (Art.  V.):  3.  Laftlv,  to  the  concentration 
of  elaftic  fubftances.     The  observations  prefented  in  No.  7. 
and  8.  prove  that,  in  thofe  compounds  in  which  elaftic  fub- 
ftances are  concentrated,  there  are  eftablifhed,  by  a  change 
of  conftitution,  affinities  which  maybe  considered  as  new ; 
an  additional  force  has  accrued,  to  which  we  may  apply  the 
jnverfc  of  what  has  been  Rated  relative  to  the  effects  of  ela- 
sticity (Art.  VI.)     The  diftin&ive  character  of  the  complex 
affinities  treated  of,  (Art.  XII.)  compared  with  thofe  which 
refult  from  the  compaction  of  the  fubftances  of  which  I  now 
fpeak,  is,  that  in  the  firft:  but  very  little  change  obtains  in 
the  conftitution  of  the  component  parts;  fo  that,  when  the 
force  of  cohefion  or  of  elaftieity  does  not  intervene,  we  may 
confider  them  in  the  fame  manner  as  they  have  been  eortfi- 
dered  in  Art.  XII.  No.  1.,  whereas  anew  force  is  eftablifhed 
in  compounds  in  which  elaftic  fubftances  are  condenfed ;  a 
power  which  may  be  conftdered  as  analogous  to  that  of  the 
cohefion  which  obtains  on  the  mixture  of  different  fubftances 
that  determine  the  combinations  that  are  formed,  or  which 
require  to  be  overcome  by  the  forces  oppofed  to  it, 

11.  Caloric,  by  augmenting  elaftieity,  deftroys  the  affinity 
of  fubftances,  of  which  the  conftituent  parts  have  an  un- 
equal dilatation,   conformably  to  what   has  been  ftated  in/ 
Art.  VII. 

12.  Obfervation  further  (hows  us,  that  when  the  refulting 
affinity  is  not  fuffieient  to  prevent  the  decompofition,  it  fome- 
times  renders  it  very  flow  and  tedious  To  this  flownels  of 
action,  to  thefe  progreflive  changes  of  conftitution,  to  the 
different  degrees  of  fa  tu  rati  on  which  take  place,  muft  be 
alcribed  moft  of  the  phenomena  obfervable  in  vegeta- 
tion, fermentation,  the  animal  ceconomy,  and,  in  gene- 
ral,   among    all    bodies    which    contain    condenfed   elaftic 

fubftances. 
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fub (lances  *,     This  fubjecl:  w ill  require  (till  further  explana- 
tion. 

13.  The  refulting  affinity  ought  always  to  be  confidered  as 
a  (ingle  force,  while  the  fubttances  from  which  it  is  derived 
remain  in  combination :  but  when  a  feparation  takes  place, 
it  is  neceffary  to  confider  the  elements  of  which  it  is  com- 
pofed;  for  the  reful t  will  then  be  conformable  to  what  has 
been  explained  in  the  divifion  of  fubttances,  in  proportion  to 
the  oppofite  powers  which  a&  upon  them. 

14.  It  often  happens  that  a  fubltance  acls  partly  by  a  re- 
fulting affinity  and  partly  by  its  elementary  affinities.  When 
a  metal  is  diifolved  by  the  nitric  acid,  one  part  of  the  acid 
exerts  a  refulting  affinity,  and  another  a&s  by  its  elementary 
affinities;  fo  that  the  oxygen  of  the  latter  part  is  divided  be- 
tween the  metal  and  the  azote,  and  the  oxide  which  is  formed 
is  diifolved  in  the  undeeompofed  acid. 

15.  It  is  obvious,  from  what  has  jufl  been  explained  rela- 
tive to  refulting  affinity,  that  a  falfe  idea  may  be  adopted  of 
the  properties  of  a  body,  when  we  confine  ourfelves,  as 
is  too  often  done,  to  the  determination  of  its  conftituent 
parts,  without  paying  attention  to  the  other  conditions  of  its 
conftitution,  if  among  thofe  conftituent  parts  there  chance  to 
be  fome  whofe  itate  has  undergone  a  confklerable  alteration. 
A  quantity  of  oxygen  gas  does  not  polfefs  the  fame  chemical 
power  when  it  is  in  the  elaftic  ftate,  as  when  it  exerts  a  re- 
fulting force  in  its  combination  with  azote,  hydrogen,  car- 
bon, fulphur,  or  a  metal.  For  example,  the  oxygen  does 
not  exert  the  fame  action,  and  has  not  the  fame  refulting 
affinity,  in  the  fulphuric  and  the  fulphurous  aeid  :  though  in 
the  fulphuric  acid  a  fmaller  proportion  of  fulphur  is  com- 
bined, yet  it  adheres  much  more  ftrongly  than  in  the  ful- 
phurous acid,  and,  being  more  condenfed,  it  exerts  a  much 
more  powerful  chemical  action  f.  We  ought  not  to  con- 
found the  oxygen  gas  which  is  held  in  folution  by  water, 
with  the  oxygen  whieh,  by  its  combination  with  hydrogen, 
forms  this  liquid  :  the  difference  caufed  between  them  by  the 
ftate  of  condenfation,  produces  two  fubftances  very  different 
in  their  chemical  action.  It  is  therefore  necellary,  either  to 
confider  the  whole  conftitution  of  a  body,  in  order  to  ex- 
plain its  chemical  properties,  or  to  content  ourfelves  with 

*  I  have  often  reforted  to  this  change  of  conftitution  in  the  chemical 
explanations  which  I  have  had  occafion  to  give,  and  particularly  •  rhe 
lectures  of  the  National  School,  where  I  defined  the  refulting  aftlnitv  by 
the  name  of  collctii've  aj/imty,  and  diftinguiihed  it  from  dementaty  <<jfz- 
nuies. 

\  I  have  obferved  the  efFccls  of  condenfation  in  a  memoir  on  the  ful- 
phyrous  acid.  (Annates  de  Cbimie  1789.) 

eftablifhing 
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eftablifhing  thofe  properties  by  experiment ;  for  we  muft  pay 
attention  to  all  the  circumftances  of  chemical  action,  to  ex- 
plain the  remits  of  that  action,  or  we  mult  confine  ourfelvea 
to  their  eftablifiunent  or  confirmation. 

XV.    Recapitulation. 

I.  We  have  frequently  remarked  that  the  a£lion  of  a  fub- 
flance  is  diminilhed  in  proportion  as  it  approaches  a  Itate  of 
faturation;  and  this  diminution  of  force  was  applied  to  ex- 
plain ieveral  chemical  phenomena.  It  was  affirmed  that  a 
metal  could  only  take  a  definite  portion  of  oxygen  from  the 
nitric  acid,  becaufe,  when  the  oxygen  in  the  acid  is  dimU 
rhthed,  the  remaining  portion  is  too  ftrongly  combined  with 
the  azote.  The  property  of  carrying  off  only  a  portion  of 
oxygen  from  certain  metallic  oxides  was  attributed  to  hydro- 
gen ;  it  was  admitted  that  when  a  fubftance  attracts  humi- 
dity from  the  air,  its  diflblving  force  comes  to  an  equili- 
brium ;  fo  that,  according  to  the  degrees  of  deficcation  of 
the  air,  the  fubftance  may  either  carry  off  or  give  out  water 
to  it.  It  was  (liown  that  the  retiftance  experienced  in  expell- 
ing the  laft  portions  of  a  fubftance  from  a  combination, 
either  by  the  action  of  an  affinity  or  by  that  of  heat,  is  much 
greater  than  at  the  commencement  of  the  decompofition,  and 
fometimes  fuch,  that  its  entire  decompofition  cannot  be  ef- 
fected. Thus  it  was  alcertained  that  oxygen  could  be  but 
partially  difengaged  from  the  oxide  of  manganefe  by  the 
action  of  heat.  The  combinations  which  are  formed  when 
forces  are  oppofed,  do  not  therefore  depend  upon  the  affinU 
ties  alone,  but  upon  the  proportions  of  the  fubftances  which 
act.  I  have  therefore  only  applied  to  all  the  phaenomena  of 
chemiftry,  what  has  been  unavoidably  admitted  in  fever al  of 
them  from  obfervation.  I  have  only  deduced  the  immediate 
confequences. 

a.  Thefe  are,  that  fubftances  act  in  proportion  to  theiF 
affinity,  and  to  the  quantity  of  them  exifting  within  the 
fphere  of  activity ;  that  the  latter  may  counterbalance  the 
former  affinity;  and  that  the  chemical  aclion  of  each  power 
is  proportionate  to  the  fatu rations  it  produces.  I  have  de- 
fined by  the  word  nmf$9  or  chemical  mafs,  the  quantities  .de- 
termined by  a  like  degree  of  faturation,  and  confequently, 
relative  to  the  capacity  of  faturation  :  when  ^wo  fubftances 
are  in  competition  in  order  to  combine  with  a  third,  each  of 
them  obtains  a  degree  of  faturation  proportionate  to  its  mal's. 
The  fubject  of  the  combination  alfo  divides  its  action  in  pro- 
portion to  the  mafl'esj  and  by  varying  the  latter  the  remits 
will  alfo  be  varied. 

3.  I  have. 
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3.  I  have  confidered  all  the  forces  which,  hy  their  conrur- 
rence  or  oppofition  to  the  mutual  affinity  of  the  fubltaiues 
brought  into  action  according  to  the  preceding  principle, 
may  have  an  influence  upon  chemical  combinations  ancl 
phenomena.  They  may  be  reduced  to  the  following  heads: 
the  action  of  folvcntg,  or  the  affinity  which  they  exert  ac~ 
cording  to  their  proportion  ;  the  force  of  cohefion,  which  is 
the  effect  of  the  mutual  affinity  of  the  parts  of  a  fubftance  or 
combination  ;  the  elafticity,  whether  natural  or  produced  by 
heat,  which  ought  to  be  confidered  as  an  affinity  of  caloric; 
the  efflorefcence,  the  caufe  of  which  may  be  attributed  to  an 
affinity  which  is  not  yet  determined,  and  which  acts  only 
under  very  rare  circumftances ;  gravity  likewife  exerts  its  in- 
fluence, particularly  when  it  produces  the  compreffion  of 
eladic  fluids;  but  it  may  always,  without  inconvenience,  be 
confounded  with  the  force  of  cohefion. 

4.  I  have  attempted  to  afcertain  whether  it  were  poffible 
to  determine  the  relative  affinity  of  two  fubftances  for  a  third; 
I  have  obferVed  that  for  this  purpofe  it  would  be  neceffary  to 
flifcover  in  what  proportions  this  third  would  be  divided  with 
a  given  quantity  of  each  of  the  two  firft,  or  rather,  would  di- 
vide its  action;  I  have  pointed  out  the  infurmountable  ob- 
stacles that  would  be  met  with  in  the  means  that  mud  necef- 
farily  be  employed  to  prove  this  divifion  of  action,  and  the 
changes  of  conftitution  which  would  attend  it. 

5.  As  all  the  tables  of  affinity  have  been  conftructed  upon 
the  fuppofition  that  fubftances  pofTefs  different  degrees  of 
affinity,  which  produce  the  decompofitions  and  combinations 
refulting  from  their  mixture,  independently  of  the  propor- 
tions and  other  conditions  which  contribute  to  the  remits, 
thefe  tables  can  only  give  a  falfe  idea  of  the  degrees  of  che- 
mical action  of  the  fubilances  arranged  in  them. 

6.  Elective  affinity  is  in  itfelf  an  erroneous  expreffion,  fince 
it  fuppofes  the  union  of  one  entire  fubftance  with  another, 
in  preference*  to  a  third,  while  there  is  only  a  divifion  of 
action,  fubjected  to  other  chemical  conditions. 

7.  The  action  of  two,  three,  or  a  greater  number  of  fub- 
ftances is  fubject  to  the  fame  laws;  and  the  refult  depends 
on  their  affinity,  on  their  proportion,  or  on  the  degree  of 
their  faturation,  and  the  concurrence  or  oppofition  of  the 
forces  they  exert. 

In  all  cafes  of  perfect  liquidity,  mutual  faturation  takes 
place,  and  the  refult  is  a  fingle  combination,  in  which  all 
the  forces  are  counterbalanced,  while  there  is  neither  preci- 
pitation nor  difencagement  of  elaftic  matter ;  but  as  the  action 
is  divided  when  there  is  an  oppoiition  of  forces  and  a  differ- 
ence 
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cnce  of  faturation,  fome  fubftances  arc  retained  in  the  new 
combination  left  tlronglythan  before  the  mixture;  they  may 
consequently  yield  to  the  powers  of  cohefion,elafticitv, or  other 
affinities  which  they  might  otherwife  have  refilled. 

<S.  The  force  of  cohefion,  hitherto  confidered  merelv  as  an 
obftacle  to  Solution,  not  only  limits  the  quantities  of  Jub- 
ilances which  may  be  brought  into  action  in  a  liquid,  and 
consequently  modifies  the  conditions  of  the  faturation  which 
follows,  but  is  the  power  which  caufes  the  precipitations  and 
crvfhllizations  that  take  place,  and  determines  the  pro- 
portions of  fuch  combinations  as  quit  the  liquid  :  it  is  this 
forte  which  fome  times  even  produces  the  Separation  of  one, 
without  its  forming  any  combination  with  another  fubflance, 
as  we  have  remarked  in  fome  metallic  precipitations.  I  di- 
ftinguith  infolubility  from  the  force  of  cohefion,  becaufe  the 
one  is  relative  only  to  the  action  of  the  Solvent,  and  the  other 
is  the  effect  of  the  mutual  affinity  of  the  parts  of  a  fubihmce 
or  combination,  confidered  abfolutely. 

Elafticity  acts  by  producing  erTe&s  oppofite  to  thofe  of  co- 
hefion, which  confift  in  either  withdrawing  Some  fubftances 
from  the  action  of  others  in  a  liquid,  or  in  diminifhing  the  pro- 
portion which  exifts  within  the  fphere  of  activity  ;  but  when 
all  the  fubftances  are  in  the  elaftic  ftate,  their  action  is  fub- 
jected  to  the  fame  conditions. 

If  tables  were  formed  which  would  reprefent  the  difpofitioq 
to  infolubility  or  volatility  in  the  different  combinations, 
they  would  ferve  to  explain  a  great  number  of  combinations 
which  take  their  origin  from  the  mixture  of  different  fub- 
ftances, and  from  the  influence  of  heat. 

9.  Caloric  a&s  upon  bodies  like  the  other  folvents,  when 
it  is  not  in  a  ftate  of  radiant  caloric,  becaufe  in  this  cafe  it 
is  not  in  combination.  It  mould  exceed  the  greateft  part  of 
the  force  of  cohefion,  in  order  to  render  a  body  liquid  ;  other 
affinities  alfo  mav  concur  with  it  to  produce  this  effect,  in 
the  fame  manner  as  itfelf  concurs  with  the  action  of  other 
folvents.  It  is  not  distributed  among  bodies  in  proportion 
to  their  weight,  or  to  their  bulk,  when  it  produces  the  de* 
grees  of  temperature  indicated  by  the  thermometer,  in  the 
lame  manner  as  an  acid  does  not  take  up<an  equal  quantity 
of  the  different  alkalis,  to  attain  the  fame  degree  of  fatura- 
tion; and  were  tables  of  fpecific  caloric  conftructed,  they 
would  be  fimilar  to  thofe  of  fpecific  acidity  or  alkalinity.  The 
latter,  however,  would  reprefent  the  whole  faturation  to  a 
certain  aflumed  point,  becaufe  pure  acids  and  alkalis  might 
be  employed;  but  the  fpecific  calorics  could  only  be  deter- 
mined- 
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mined  from  an  unknown  point  of  fatnration  to  another  point, 
the  bodies  fubmitted  to  experiment  being  already  combined 
with  a  quantity  of  caloric.  The  refults,  which  may  be  ob- 
tained between  two  points  of  the  fcale  of  the  thermometer, 
have  no  known  connection  with  the  total  quantities.  To 
attempt  to  form  a  conclusion  of  one  from  the  other,  would 
be  the  fame  as  to  pretend  to  determine  the  comparative  folu- 
bility  of  the  muriate  of  foda,  and  the  nitrate  of  potafh  in 
water,  by  experiments  made  only  at  or  towards  the  point  of 
ebullition  or  of  congelation.  In  the  former  cafe  we  fhould 
fay  that  three  parts  of  water  would  be  required  for  the  folu- 
tion  of  one  part  of  muriate  of  foda,  and  only  half  a  part 
would  be  neceflary  to  diflblve  one  part  of  the  nitrate  of  pot- 
afh ;  in  the  latter,  that  much  lefs  water  would  be  required  to 
diflblve  the  muriate  of  foda  than  to  diflblve  the  nitrate  of 
potafh  *. 

The  force  of  cohefion  in  a  bodv  on  its  taking  the  folid  ftate 
obliges  a  part  of  the  caloric  to  feparate;  in  the  fame  manner 
as  when  a  fait  eryitallizes,  it  abandons  part  of  the  folvent,  or 
even  a  part  of  the  acid,  or  of  the  alkali,  with  which  it  might 
be  combined. 

10.  It  may  be  faid  that  the  affinities  may  really  be  repre- 
fented  bv  the  tables  of  capacity ;  fince  they  may  afford  the 
meafure  of  the  action  of  one  fubftance  upon  another,  when 
a  common  term  of  faturation  is  found,  fuch  as  neutralization 
for  the  acids  and  the  alkalis,  and  thcrmometric  temperature 
for  caloric ;  but  nothing  could  poffibly  be  concluded  for  che- 
mical action  at  another  term  of  faturation,  and  more  parti- 
cularly for  another  constitution,  and  for  all  the  eircumftances 
in  which  the  forces  of  elafticity  and  cohefion  might  not  be 
introduced. 

11.  Having  confidered  all  the  affinities  which  may  jointly 
produce  chemical  action,  I  next  examined  how,  in  the  com- 
pounds, they  may  refult  from  their  conftituent  parts,  in  order 
to  acquire  a  conception  how  the  varied  powers,  which  pro- 
duce all  the  chemical  phenomena,  can  be  derived  from  one 
(ingle  property  of  fimple  bodies.  The  obfervations  prefented 
on  this  fubjecl:  have  fhown,  that  what  principally  diftinguifhes 
compound  fubftances,  whofe  action  is  confidered  as  fimple, 
is,  the  condenfation  of  the  conftituent  parts,  on  which,  a  new 
affinity  depends ;  an  affinity  very  different  from  that  which 
the  fame  parts  poifefs  in  the  elaftic  it-ate :   the  elementary 

•  This  consideration  alone>  that  Specific  caloric  has  no  known  relation 
to  the  quantity  of  caloric  combined  in  a  body,  mows  that  the  experiment) 
by  which  Rumford  has  lately  pretended  to  prove  that  caloric  is  not  a  con- 
ftituent partuf  bodies,  cannot  lead  to  iuch  a  coacluiion. 

affinities 
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affinities  are  modified  by  the  ftate  of  faturation,  by  the  forde 
ofcohefion,  or  by  the  variations  of  elafticity  :  the  refill  ting 
affinity  may  undergo,  by  combination,  a  new  degree  of  fatu- 
ration which  tends  to  fupport  the  compofition,  or  may  be 
weakened  by  other  tendencies  to  combination  with  one  of 
the  confiituent  fnbitances.- 

12.  The  coniiderations  which  T  have  prefented  refpecYmg 
the  modifications  of  chemical  action,  do  riot,  however,  pre- 
vent us  from  tiling  the  term  afimty  to  denote  the  whole  che* 
mieal  power  of  a  body  exerted  in  a  given  fituation,  either  by 
its  prelent  eonftitution,  its  proportion,  or  evert  by  the  con- 
currence of  other  affinities  ;  only  we  muft  avoid  confidering 
this  power  as  a  conftant  force ;  for  it  would  be  erroneous  tc 
infer  from  its  prefent  effects,  in  any  inftance,  what  they 
would  be  under  other  conditions. 

[  To  be  continued.  ] 


XXII.  A  Treatife  on  the   Cultivation  of  the  Fine,   and  the 
Method  of  making  Ip'iuei. 

[Continued  from  p.  19.] 

V,  The  Method  of  taking  the  Wine  from  the  Vats,  and  the 
proper  Period  for  that  Purpofc* 

J\T  all  times  agricultu rifts  have  confidered  it  as  a  matter 
of  great  importance,  to  be  able,  by  unerring  figns,  to  drf- 
cover  the  nloft  favourable  period  for  taking  the  wine  from 
the  vats;  but  here,  as  in  other  things,  they  have  fallen  into 
the  very  great  inconvenience  of  general  methods.  This  pe- 
riod ought  to  vary  according  to  the  climate,  the  feafon,  and 
the  nature  of  the  wine  propofed  to  be  obtained,  and  of  other 
cireumftances,  which  mull  always  be  kept  in  view. 

It  will  be  proper  for  us,  therefore,  to  lay  down  principles 
rather  than  to  prefcribe  methods;  for,  in  our  opinion,  this  is 
the  onlv  way  to  make  ourfelves  mafters  of  the  operations,  and 
to  bring  together  the  whole  of  thofe  phenomena,  the  know- 
ledge and  comparifon  of  which  become  neceffary  before  any 
decifion,  founded  upon  certainty^  can  be  given. 

Some  agriculturifts  have  ventured  to  determine  a  fixed 
period  for  fermentation  ;•  as  if  it  ought  not  to  vary  according 
to  the  temperature  of  the  air,  the  nature  of  the  grapes,  the 
quality  of  the  wine,  See.  Others  confider  as  a  fign  that  the. 
wine  is  fit  to  be  removed  from  the  vats,  the  finking  down  of 
the  vintage,  being  certainly  ignorant  that  almoft  the  whole  of 
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the  wines  of  the  North  would  lofe  their  moft  valuable  quali- 
ties, if  their  removal  of  the  vats  were  delayed  till  that  time. 

There  are  fome  eountries  where  it  is  judged  that  the  fer- 
mentation is  completed,  when  the  wine,  after  being  put  into  a 
glafs,  exhibits  no  foam  at  the  top,  and  no  air-bubbles  at  the 
fides  of  the  glafs.  In  other  places  it  is  thought  fufficient  to 
ihake  the  wine  in  a  bottle,  or  to  pour  it  from  one  glafs  into 
another  feveral  times,  to  afccrtain  whether  there  exifts  any 
foam.  But  befides  that  all  new  wines  give  more  or  lefs 
foam,  there  are  many  in  which  that  mark  of  efTervefcence 
ought  to  be  preferved,  in  order  that  they  may  not  lofe  one  of 
their  principal  properties. 

In  fome  countries,  a  ftick  is  immerfed  in  the  vat,  and 
fpeedily  drawn  out;  the  wine  is  then  fuflfered  to  drop  from  it 
into  a  glafs,  to  fee  whether  a  circle  of  foam  is  formed  in  it5 
which  is  called  /aire  la  roue.  Some  thru  ft  their  hand  into 
the  refufe,  and,  applying  it  to  their  nofe,  judge,  by  the  fmell, 
of  the  Mate  of  the  vat  >  if  the  fmell  is  mild,  they  allow  the 
wine  to  ferment  fome  time  longer;  if  it  is  ftrong,  it  is  re* 
moved  from  the  vats. 

Some  agriculturifts,  alfo,  confult  only  the  colour  in  order 
to  regulate  the  period  of  removing  the  wine  from  vats.  They 
fuffer  it  to  ferment  till  the  colour  becomes  fufficiently  dark  : 
but  the  coloration  depends  on  the  nature  of  the  grapes  ; 
and  mull;  in  the  fame  climate,  and  produced  from  the  lame 
foil,  does  not  always  {how  the  lame  difpofition  to  acquire  co- 
lour; which  renders  this  iign  exceedingly  variable  and  very 
infufficient. 

It  thence  follows,  that  all  thefe  figns,  taken  feparately,  can- 
not exhibit  invariable  refults;  and  that,  if  we  wifli  to  reft  on 
fixed  bafes,  recurrence  mult  be  had  to  principles. 

The  object  of  fermentation  is  10  decompose  the  faccharine 
principle  :  the  more  abundant,  therefore,  this  principle  is,  the 
fermentation  mufl  be  briiker,  or  continued  for  a  longer  time. 

One  of  the  infeparable  effects  of  fermentation  is,  the  pro- 
duction of  heat  and  carbonic  acid  cas.  The  firft  of  thefe  re- 
fults tends  to  volatilize  and  to  difperfe  the  flavour  and  fmell, 
which  forms  one  of  the  principal  characters  of  certain  wines. 
The  fecond  carries  outwards,  and  caufes  to  be  loft  in  the  air 
a  fluid,  which  if  retained  in  the  beverage  would  render  it 
more  agreeable  and  pungent.  From  thefe  principles  it  fol- 
lows, that  weak  wines,  but  of  an  agreeable  flavour,  require 
little  fermentation  ;  and  that  colourlefs  wines,  the  principal 
property  of  which  is  to  be  brifk,  ought  to  remain  fcarcely  at 
all  in  the  vats. 

The  moil  immediate  product  of  fermentation  is  the  forma- 
tion 
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tion  of  alcohol,  which  refults  immediately  from  the  decom- 
polition  of  the  fugar.  When  the  grapes,  therefore,  are  very 
faccharine,  fuch  as  thofe  of  the  fouth,  the  fermentation  miift 
be  brifk,  and  long  continued  ;  becaufe  thcfe  wines,  being 
deftined  for  dittillation,  ought  to  produce  immediately  all 
the  alcohol  that  can  refult  from  the  decompolition  of  the 
whole  of  the  faccharine  principle.  If  the  fermentation  be" 
flow  and  weak,  the  wines  remain  lufcious,  and  do  not  be-* 
come  warm  and  agreeable  till  they  have  long  worked  in  the 
vats. 

In  general,  grapes  abundant  in  the  faccharine  principle 
mult  ferment  a  long  time.  In  the  Bordelois,  the  fermenta- 
tion is  fuffered  to  work  itfelf  to  an  end  :  the  wine  is  never  re- 
moved from  the  vats  till  the  heat  has  fubfided. 

According  to  thefe  principles  and  others,  deduced  front 
the  theory  before  eftablifhed,  we  may  draw  the  following 
conftquences : 

i ft,  The  muft  ought  to  remain  in  the  vats  the  lefs  time 
according  as  it  is  lefs  faccharine.  Light  wines,  called  in 
Burgundy  <vins  de  primeur,  cannot  bear  the  vat  above  front 
fix  to  twelve  hours. 

2d,  The  muft  ought  to  remain  the  lefs  time  in  the  vats, 
according  as  it  is  propofed  to  retain  the  acid  gas,  and  to  form 
brilk  wines  :  in  that  cafe,  it  is  thought  fufticient  to  tread  the 
grapes,  and  to  put  the  juice  into  the  cafks  after  it  has  been 
left  in  the  vat  twenty- four  hours,  and  fometimes  without 
having  been  in  the  vat  at  all.  In  this  cafe,  the  fermentation, 
on  the  one  hand,  is  lefs  tumultuous  $  and,  on  the  other,  the 
gas  can  with  lefs  eafe  be  volatilized  }  which  contributes  to 
retain  that  highly  volatile  fubftance,  and  to  make  it  one  of 
the  principles  of  the  liquor. 

3d,  Muft  ought  to  be  left  in  the  vats  lefs  time,  according 
as  it  is  propofed  to  obtain  wine  lefs  coloured.  This  condi- 
tion is  of  great  importance  in  regard  to  brifk  wines,  one  of 
th6  moft  valuable  qualities  of  which  is  their  want  of  colour. 

4th,  Muft  ought  to  remain  in  the  vats  lefs  time,  according 
as  the  temperature  is  warmer,  and  the  mafs  more  volumi- 
nous, 8cc:  in  that  cafe,  the  brifknefs  of  the  fermentation 
makes  up  for  its  fhortnefs  of  duration. 

5th,  The  muft  ought  to  remain  in  the  vats  lefs  time,  ac* 
cording  as  it  is  propofed  to  obtain  wine  of  a  more  agreeable 
flavour. 

6th,  The  fermentation,  on  the  other  hand,  will  be  longer, 
according  as  the  faccharine  principle  is  more  abundant,  and 
the  muft  thicker. 

7th,  It  will  be  longer  if  the  wines  are  deftined  for  diftilla* 
4  tion  > 
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tion  ;  in  which  cafe,  every  thing  ought  to  be  facrificed  to  the 
production  of  alcohol. 

8th,  The  fermentation  will  be  longer,  according  as  the 
temperature  has  been  colder  when  the  grapes  were  collected. 

9th,  The  fermentation  will  be  longer,  according  as  the 
wine  is  required  to  be  more  coloured. 

From  thefe  principles  it  may  be  conceived  why  in  one 
country  the  fermentation  in  the  vat  terminates  in  twenty- 
four  hours,  while  in  others  it  continues  for  twelve  or  fifteen 
days;  why  one  method  cannot  be  generally  applied;  and 
why  particular  proceffes  may  be  attended  with  errors,  &c. 

Gentil  admits  as  an  invariable  fign  of  the  necetfity  of  re- 
moving the  wine  from  the  vat,  the  difappearance  in  regard 
to  tafte  of  the  fwect  and  faccharinc  principle.  This  difap- 
pearance, as  he  obferves,  is  only  apparent,  but  the  favour  of 
the  little  that  remains  is  concealed ;  the  alcohol,  the  favour 
of  which  predominates,  terminates  its  decompofition  in  the 
calks.  It  is  alfo  evident  that  this  fign,  which  is  not  at  all 
applicable  to  white  wine,  cannot  be  employed  for  wines  de- 
fined to  remain  lufcious. 

The  figns  deduced  from  the  finking  down  of  the  head  or 
refufe,  and  the  coloration  of  wines,  are  attended  with  the 
like  inconveniences,  and  we  muft  return  from  them  to  the 
principles  above  eftablifhed.  This  is  the  only  method  of 
avoiding  error. 

A  provident  agriculturift  will  always  prepare  his  cafks,  on 
the  approach  of  the  vintage,  in  fuch  a  manner  that  they 
may  be  ready  to  receive  the  wine  as  it  comes  from  the  vat. 
The  preparation  given  to  them  is  as  follows : 

If  the  cafks  are  new,  the  wood  of  which  they  are  compofed 
retains  an  aftringency  and  bittcrnefs,  which  may  be  Irani"- 
mitted  to  the  wine;  and  thefe  faults  may  be  corrected  by 
pouring  warm  water  and  fait  water  into  them  feveral  times 
in  fucceflion.  Thefe  liquors  mud  be  well  iliaken,  and  fuf- 
fcred  to  remain  in  them  till  they  penetrate  the  texture  of 
the  wood,  and  extract  the  pernicious  principle.  If  the  cafks 
are  old,  and  have  been  frequently  employed,  one  end  of  them 
is  opened  :  the  lira  turn  of  tartar,  with  which  the  infide  is  co- 
vered, is  fcraped  off,  and  they  are  wafhed  with  warm  water 
or  with  wine. 

In  general,  the  mod:  ufual  methods  of  preparing  the  cafks 
are  confined  to  the  following : 

1  ft,  Wafti  the  cafk  with  cold  water,  then  pour  into  it  a 
quart  of  fait  water  in  a  fiate  of  ebullition;  ftop  the  bung- 
hole,  and  fhake  it  in  every  direction  :  empty  it,  let  the  water 
drain  well  off';  then  take  two  quarts  of  fermenting  muft,  and, 

Vol,  X.  K  having 
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having  boiled  and  fkimmed  it,  pour  it  boiling  hot  into  the 
cafk ;  clofe  it  and  again  fhake  it,  after  which  fufter  it  to 
drain  oft*. 

2d,  Warm  wine  may  be  employed  in  (lead  of  the  above 
preparations. 

3d,  An  infufion  of  the  flowers  of  the  peach-tree,  &c.  may 
alfo  be  ti  fed. 

When  the  cafks  have  acquired  any  bad  quality,  fuch  as 
lvmftinefs,  &c.  they  muft  be  burnt:  it  is  poffible  to  conceal 
thefe  defects,  but  there  is  reafon  to  fear  they  might  reappear. 

The  antient  Romans  put  gypfum,  mvrrh,  and  various  aro- 
matic fubftances  into  the  talks  into  which  their  wines  were 
removed  from  the  vat.  This  is  what  thev  called  conditura 
vinorum.  The  Greeks  fometimes  added  a  little  bruifed  myrrh 
and  argil.  Thefe  fub fiances  not  only  perfumed  the  wine,  but 
ferved  alio  to  clarify  it. 

When  the  cafks  are  properly  prepared,  they  are  deposited 
on  cafk-fl'ands,  and  thus  railed  fome  inches  from  the  ground, 
both  to  prevent  the  action  of  putrid  humidity,  and  for  the 
more  convenient  drawing  off  the  wine  which  they  contain. 
They  mult  be  arranged  in  parallel  rows  in  the  cellar,  with 
fufficient  room  between  for  a  perfon  to  examine  whether  any 
of  them  leaks. 

In  the  cafks  thus'  prepared  the  wine  is  depofited :  when  it 
is  thought  to  have  remained  a  fufficient  time  in  the  vat  for 
this  purpofe,  the  tap  of  the  vat,  which  is  railed  fome  inches 
above  the  ground,  is  opened,  and  the  wine  is  differed  to  run 
into  a  refervoir,  generally  conftrucled  below,  or  into  a  veffel 
placed  on  purpofe  to  receive  it:  the  wine  is  immediately 
drawn  from  the  refervoir  and  carried  to  the  cafks,  into  which 
it  is  introduced  by  means  of  a  funnel. 

The  liquor  which  floats  over  the  depofit  of  the  vat  is  Called 
in  Burgundy  furmout.  This  furmout  is  carefully  drawn  off, 
and  put  into  cafks  capable  of  containing  30  gallons,  or  into 
half  cafks  of  15.  This  furmout  forms  a  lighter  kind  of  wine, 
more  delicate  and  lefs  coloured. 

When  all  the  wine  which  the  vat  can  furnifh  has  been 
drawn  off,  nothing  remains  but  the  head,  which  has  funk 
down  ahnoft  to  the  depofit.  This  refufe  is  (till  impregnated 
with  wine,  and  retains  fuch  a  quantity,  that  it  may  be  ex- 
tracted by  means  of  the  prefs.  But  as  the  head,  which  has 
been  in  contact  with  the  atmofpheric  air,  for  the  moft  part 
contracts  a  little  acidity,  cfpecially  when  the  vintage  has  re- 
mained a  longr  time  in  the  vat,  it  in  11 11  be  carefully  feparated, 
in  order  to  he  prefled  by  iifelf ;  by  which  means  it  will  pro- 
duce very  good  vinegar. 

When 
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When  the  depofit  in  the  vat  has  been  prefled*  the  vine 
that  flows  from  it  is  put  into  the  calks  with  the  reft;  after 
which  the  prefs  is  eafcd,  and  the  refufe  is  cut  quite  round,  to 
the  thicknefs  of  three  or  four  inches,  with  a  fharp  (hovel ; 
that  which  has  been  cut  off  is  thrown  into  the  middle,  and 
again  fubjecled  to  the  prefs :  the  operation  of  cutting  is  a 
fecond  time  repeated,  and  the  cut  matter  is  prefled  as  before* 

The  wine  arifing  from  the  firft  cutting  is  the  ftrongeft  5 
that  arifing  from  the  third  is  harder,  hardier^  greener,  and 
more  coloured.  . 

Sometimes  a  firft  cutting  is  thought  fufficicnt,  efpecially 
when  the  refufe  is  deftined  tor  the  acetous  fermentation.  The 
product  of  thefe  different  cuttings  is  often  mixed  together  in 
feparate  cafks,  in  order  to  obtain  wine  coloured  and  pretty- 
durable;  and  in  fome  places  it  is  mixed  Nwith  common  wine 
when  it  is  required  to  give  to  the  latter  colour,  ft rength,  and 
a  flight  aftringency.  Jn  Champagne,  the  wine  of  the  firft. 
prefling  is  mixed  with  that  arifing  from  fucceeding  cuttings. 

The  wine  of  the  prefs  is  the  lefs  coloured  according  as  it 
is  prefled  more  weakly  and  more  fpeedily.  Thefe  wines  in 
Champagne  are  called  gray  wines.  The  wine  arifing  from 
the  firft  and  fecond  cutting  is  called  cell  de  perdrix;  and  that 
arifing  from  the  third  and  fourth,  vindetaille:  the  laft  is 
the  molt  coloured,  but  it  is  ftill  agreeable. 

The  refufe,  when  ftrongly  prefled,  acquires  fometimes  the 
hardnefs  of  ftone.     It  is  applied  to  various  ufes  in  commerce. 

1  ft,  In  fome  countries  it  is  diftilled  in  order  to  make  a 
fpirit,  which  is  called  eau-de-vie  de  marc*  In  Champagne 
it  is  known  under  the  name  of  mu-de  d'Aixne;  but  it  has  a 
bad  tafte*  This  diftillation  is  advantageous*  efpecially  in 
countries  where  the  wine  is  highly  generous,  and  where  the 
prefles  do  not  prefs  very  clofely. 

2d,  In  the  neighbourhood  of  Montpellier,  the  refufe  is  put 
into  cafks,  where  it  is  carefully  trod  upon;  and  it  is  then 
()refcrved  for  making  verdigris  *. 

3d,  In  other  places  it  is  rendered  acid  by  carefully  airing 
it,  and  the  vinegar  is  then  extracted  by  ftrong  p  refill  re.  The 
expreflion  may  even  be  facilitated  by  moiiiening  it  with  water. 

4th,  In  feveral  cantons  the  cattle  arc  fed  with  the  refufe  1 
as  it  comes  from  the  prefs,  it  is  broken  with  the  hands  in 
order  to  divide  the  lumps;  it  is  then  thrown  into  cafks, 
where  it  is  moiftened  with  water,  and  it  is  covered  with 
earth  mixed  with  ftraw :  this  covering  is  about  7  or  8  inches 
in  thicknefs.  When  bad  weather  prevents  the  cattle  from 
going  out  into  the  fields,  about  6  or  7  pounds  of  this  refute 
*  Sec  Philofophical  Magazine,  Vol.  IV, 
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is  foaked  in  warm  water  with  bran,  ftraw,  turnips,  potatoes, 
and  oak  or  vine-leaves,  which  have  been  preferved  on  pur- 
pole  in  water  :  a  little  fait  may  be  added  to  this  mixture,  which 
is  given  to  the  cattle  in  a  tub  evening  and  morning.  Horfes 
and  cows  are  fond  of  this  food;  but  it  mult  be  given  to  the 
latter  in  moderation,  becaufe  it  would  caufe  their  milk  to 
turn  four.  The  refufe  of  white  grapes  is  preferred  on  account 
of  its  not  having  been  fermented. 

5th,  The  ilones  contained  in  the  grapes  fcrve  for  feeding 
poultry:  oil,  alfo,  may  be  extracted  from  them. 

6th,  The  refufe  may  be  burnt  to  obtain  alkali  :  4000 
pounds  of  refufe  yield  500  pounds  of  allies,  which  give  10 
pounds  of  dry  alkali. 

f'l.   Of  the  Method  of 'managing  the  Wine  in  the  Cafks. 

The  wine  deposited  in  the  cafks  has  not  reached  its  laft 
degree  of  preparation,  ft  is  turbid,  and  {till  ferments;  but, 
as  the  movement  of  it  is  Ids  tumultuous,  this  ftate  of  it  has 
been  called  the  injenjiblc  fermentation. 

Soon  after  the  wine  has  been  put  into  the  cafk,  a  flight 
hilling  is  heard,  which  arifes  from  the  continued  difengage- 
ment  of  the  carbonic  acid  gas  that  efcapes  from  every  point 
of  the  liquor;  foam,  which  paffes  over  through  the  bung- 
hole,  is  formed  at  the  top,  and  care  is  taken  to  keep  the  calk 
always  full,  that  the  foam  may  efcape,  and  that  the  wine  may 
dif^orge  itfelf.  For  a  fhort  time  it  will  be  fufficient  to  fallen 
a  piece  of  paper  on  the  bung,  or  to  lay  a  tile  over  it. 

In  proportion  as  the  fermentation  decreafes  the  mafs  of 
the  liquid  links  down  ;  and  this  depreffion  is  carefully  watch- 
ed, in  order  to  pour  in  more  wine,  that  the  calks  may  be  al- 
ways kept  full.  There  arc  fome  countries  where  this  opera- 
tion is  performed  every  day  for  the  firft  month,  every  four 
davs  during  the  fecond,  and  every  eight  till  it  is  drawn  off. 
This  is  the  method  praetifed  in  regard  to  the  delicious  wines 
of  the  Hermitage. 

In  Champagne,  the  gray  wines  are  fullered  to  ferment  in 
the  calks  ten  or  twelve  days;  and  when  they  ceafe  working 
up,  the  calks  are  clofed  by  means  of  the  bung,  leaving  a 
finall  vent-hole  at  one  tide-  of  it.  This  vent-hole  is  clofed  eight 
or  ten  davs  after  with  a  wooden  peg,  which  may  be  taken  out 
at.  pleafure.  When  the  calks  have  been  clofed,  frelh  wine 
mult  be  poured  in  through  the  vent-hole,  every  week  for 
twenty-five  days  ;  then  every  two  months  as  long  as  the  wine 
remains  in  the  cellar.  When  the  wines  have  not  fufficient 
body,  and  are  too  green,  which  is  the  cafe  when  the  fcalbn  has 
been  damp  and  cold  ;  or  if  they  are  too  lufcious,  which  is  the 

cafe 
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cafe  when  the  feafon  has  been  too  dry  and  warm,  the  calks 
are  rolled  five  or  fix  times  twenty-five  clays  after  the  wine  has 
been  made,  to  mix  well  the  lees;  and  this  operation  is  re- 
peated every  eight  days  during  a  month  :  by  thefe  means  the 
wine  is  improved. 

The  fermentation  of  the  wines  of  Champagne  deflined 
to  be  brifk  is  continued  very  long:  it  is  believed  that  wine 
can  conftantly  be  brifk,  provided  it  be  put  into  bottles  be- 
tween the  time  of  the  vintage  till  the  month  of  May;  and 
that,  the  nearer  to  the  time  of  the  vintage,  the  better  it  foams. 
We  are  allured  alfo  that  it  always  foams  if  put  into  bottles 
between  the  10th  and  14th  of  March.  Wine  never  be- 
gins  to  foam  till  fix  weeks  after  it  has  been  put  into  bottles. 
Mountain  wine  foams  better  than  Champagne" :  when  w  ine 
is  put  into  flafks  between  June  and  July  it  foams  little,  and 
not  at  all  if  bottled  in  October  or  November, after  the  vintage. 

In  Burgundy,  when  the  fermentation  in  the  cafk  has 
flackened,  the  cafks  are  doled,  and  a  fmall  hole  is  made  in 
them  near  the  bung,  which  is  clofed  with  a  peg.  This  peg 
is  drawn  out  from  time  to  time  to  fuffer  the  remainder  of  the 
gas  to  efcape, 

In  the  environs  of  Bourdeaux  it  is  cuflomary  to  begin 
pouring  in  new  wine  eight  or  ten  days  after  the  wine  lias 
been  put  into  the  cafks.  A  month  after,  the  bung  is  put  in, 
and  new  wine  is  poured  in  every  eight  days  :  at  firii,  the  hung 
is  put  in  very  gently,  and  it  is  gradually  driven  in  clofer  with- 
out  incurring  any  danger. 

The  white  wines  are  drawn  off  about  the  middle  of  De- 
cember, and  they  are  then  fulphured.  The  white  require 
more  care  than  the  red,  becaule  they  contain  more  dregs, 
and  are  more  difpofed  to  become  oily. 

Red  wines  are  not  drawn  off  till  the  end  of  March  or  be- 
ginning of  April.  The  latter  eafier  turn  four  than  the  white, 
which  renders  it  neceflary  to  keep  them  in  cooler  cellars 
during  the  hot  weather. ,: 

Some  people,  after  the  fecond  drawing  off,  turn  the  bar- 
rels with  the  bung  on  one  fide,  and  thus  keep  the  wine  her- 
metically fealed,  without  having  need  to  pour  in  new  wine, 
as  there  is  no  lol's.  The  wine  then  is  not  drawn  off -but  every 
year  at  the  fame  period,  untii  it  is  found  convenient  to  drink 
it.  As  the  procefTes  every  where  followed  are  jiearly  the  fame, 
we  lh all  not  multiply  details,  which  would  be  only  repetitions. 

When  the  fermentation  has  ceaied,  and  the  ma  is  enjoys 
perfeel  repole,  the  wine  is  completely  made.  But  it  acquires 
new  qualities  by  clarification  ;  and  by  this  operation  is  pre- 
feived  from  the  danger  of  turning  four, 
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This  clarification  is  effected  fpontancoufly  by  time  and  re- 
pofe  ;  ami  ihere  is  gradually  formed  a  depofit  at  the  bottom 
of  the  calk  and  on  the  fides,  which  frees  the  wine  from  every 
thing  not  in  abfolute  folution  in  it,  or  which  is  in  it  in  excefs. 
This  depofit,  called  the  lees,  faces,  is  a  confuted  mixture  of 
tartar  principles,  analogous  to  fibrous  matter  and  colouring 
matter. 

But  thefe  matters,  though  deposited  in  the  cafk,  and  pre- 
cipitated from  the  wine,  are  fufceptible  of  being  (till  mixed 
with  it  by  agitation,  change  of  temperature,  &c. ;  and  in 
that  cafe,  betides  injuring  the  quality  of  the  wine,  which 
they  render  turbid,  they  may  communicate  to  it  a  new  fer- 
mentation, which  makes  it  degenerate  into  vinegar. 

To  obviate  this  inconvenience,  the  wine  is  drawn  off  into 
other  veflels  at  different  periods ;  all  the  lees  which  have  been, 
precipitated  are  carefully  feparated ;  and  every  thing  exifting 
in  it  in  a  ltate  of  incomplete  folution  is  di  fen  gaged  from  it  by 
Ample  precedes,  which  we  fit  all  hereafter  detail.  By  means 
of  thefe  operations  it  is  cleanfed  and  purified,  and  deprived  of 
all  thole  matters  which  might  determine  acetification. 

Every  thing  that  relates  to  the  art  of  preferving  wines  may 
be  reduced  to  fulphuring  and  clarification. 

Sulphuring  of  Wine, 

ift,  To  fulphur  wine  is  to  impregnate  it  with  a  fulphurous, 
vapour  obtained  by  the  com  bull  ion  of  fulphured  matches. 

The  method  of  comppfing  thefe  matches  varies  confiderably 
in  different  places ;  fome  mix  with  the  fulphur  aromatic  fub- 
ftanccs,  fuch  as  powder  of  cloves,  cinnamon,  ginger,  Flo- 
rentine iris,  flowers  of  thyme,  lavender,  marjoram,  &c.  and 
melt  the  mixture  in  an  earthen  veiTel  over  a  moderate  fire. 
In  this  melted  mixture,  rags  of  cotton  cloth  are  dipped  in 
order  to  be  burnt  in  the  calks.  Others  employ  fulphur  alone, 
which  they  melt  over  the  fire,  and  dip  rags  in  it  in  the  fame 
manner. 

In  the  method  of  fulphuring  cafks  there  is  alfo  confi- 
derable  variety.  Sometimes  the  match  is  mfpended  at  the 
end  of  an  iron  wire;  it  is  then  lighted,  and  put  into  the  calk 
intended  to  be  filled  with  wine ;  the  calk  is  then  flopped,  and 
the  match  is  left  to  burn :  the  internal  air  becomes  dilated, 
and  is  expelled,  with  a  hifling  noife,  by  the  fulphurous  gas : 
two,  three,  or  more  matches  are  burnt  in  this  manner,  ac- 
cording as  may  be  thought  neeeffary.  When  the  combuftion 
is  'ermtnated,  the  fides  of  the  cafk  are  fcarcely  acid;  the 
wine  is  then  poured  into  it.  In  other  countries,  two  or 
three  pailfuls  of  wine  are  poured  into  a  good  cafk;  a  ful- 
phured 


and  the  Method  of  making  Wines.  151 

phured  match  is  then  burnt  in  it;  and  when  the  combuftioxi 
is  finilhed,  the  cafk  is  Hopped,  and  fhaken  in  every  direction. 
After  being  left  at  reft  for  an  hour  or  two,  it  is  un (topped, 
more  wine  is  added  ;  it  is  then  again  fulphured,  and  the  ope- 
ration is  repeated  till  the  cafk  be  full.  This  is  the  procefs 
ufually  followed  at  Bourdeaux. 

At  Marfeillan,  near  the  commune  of  Cette,  in  Languedoc, 
a  kind  of  wine  is  made  of  white  grapes  called  mute  ivine, 
which  is  employed  to  fulphur  others.  The  vintage  is  trod 
and  preifed  without  giving  it  time  to  ferment;  it  is  then  put 
into  calks  filled  one-fourth  ;  fever  d  matches  are  burnt  over 
k;  and  the  calks  are  ftrongly  fhaken,  until  no  more  gas 
efcapes  through  the  bung-hole  when  opened.  A  new  quan- 
tity of  wine  Ts  then  added,  matches  are  again  burnt  over  it, 
and  the  calks  are  (liaken  with  the  fame  precautions.  This 
operation  is  repeated  till  the  calk  is  full.  This  wine  never 
ferments,  and  for  that  reafon  is  called  mute  wine  {vin  muet). 
It  has  a  fweetilh  favour,  a  ftrong  fulphurous  odour,  and 
is  employed  for  mixing  with  other  wine.  >  Two  or  three  bot- 
tles of  it  are  put  into  a  calk.  This  mixture  is  equivalent  to 
fulphuring. 

Sulphuring  firft  renders  wine  turbid,  and  gives  it  a  bad  co- 
lour; but  the  colour  is  reftored  in  the  courfe  of  time,  and  the 
wine  becomes  clear.  This  operation  whitens  the  wine  a  little. 
Sulphuring  is  attended  with  the  very  valuable  advantage  of 
preventing  it  becoming  acetous.  Though  it  be  difficult  to 
explain  this  efTecl,  it  appears  to  me  that  it  cannot  be  con- 
ceived but  by  conlidering  it  under  two  points  of  view  : 

1  ft,  By  the  help  of  the  fulphurous  gas  the  atmofphcric  air 
is  difplaced,  which  otherwife  would  become  mixed  with  the 
wine,  and  determine  acid  fermentation. 

sd,  Some  atoms  of  a  violent  acid,  which  oppofes  and  over- 
comes the  development  of  a  weaker  acid,  are  produced. 

The  antients  compofed  a  kind  of  maftic  with  pitch,  a  fif* 
tieth  part  of  wax,  and  a  little  fait  and  incenfe,  which  they 
employed  for  burning  in  their  cafks.  This  operation  was 
denoted  by  the  words  plcare  do/ia,  and  the  wines  thus  pre- 
pared were  known  under  the  names  of  <vina  p'icata.  They 
are  mentioned  by  Plutarch  and  Hippocrates. 

It  was,  perhaps,  in  consequence  of  this  cuftom  that  the 
fir  was  confecrated  by  the  antieiits  to  Bacchus :  at  prefent, 
an  agreeable  perfume  is  communicated  to  weakened  red  wine 
by  making  it  remain  over  a  ftratum  of  the  fhavings  of  fir. 
JBaccius  fays  that  the  calks  ought  to  be  pitched  (picare  dolia) 
during  the  dog  days. 

[To  be  continued.] 
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XXIII.  Mefearches  on  Alumine.  ReaJ  Dec.  i3,  1 800,  in  the 
Society  of  Phyjies  and  JSatural  Hijlory  at  Geneva.  By 
TllHODOllE  D£  SAUSSURE. 

[Concluded  from  p.  3C] 

On  the  different  Degrees  of  the  Defecation  of  pure  Alumine 
in  its  different  States. 

XjLLUMINE,  precipitated  by  ammonia  and  by  the  carbo- 
nate of  ammonia,  exhibits  itfelf  under  two  very  different  af- 
pe6ls,  according  to  the  quantity  of  water  in  which  the  alu- 
minous fait  is  difToIved,  though  the  weight  of  the  precipitates 
be  the  fame  when  they  are  dried  in  a  temperature  of  from 
65  to  75  of  Fahrenheit. 

If  the  quantity  of  water  does  not  exceed  what  is  ncceffary 
for  the  foiution  of  the  aluminous  fait,  a  white  earth  is  ob- 
tained, light,  friable,  exceedingly  fnongy,  and  which  ad- 
heres to  the  tongue.  1  {hall  diltinguilh  it  by  the  name  of 
fpongy  alumine. 

But  if  the  aluminous  fait  is  difTolved  in  a  very  large  quan- 
tity of  water,  there  is  obtained,  after  the  precipitate  has  been 
dried  at  the  above  temperature,  a  tranfparent  mafs%  yellow 
and  brittle,  which  when  in  fragments  is  fomewhat  volumi- 
nouS;  breaks  or  fplits  in  the  hand  as  fulphur  does  in  the  like 
cafe;  it  has  afmooth  and  conchoid-formed  fra&ure,  without 
any  earthy  afpeel,  does  not  adhere  in  any  manner  to  the 
tongue,  and  neither  f wells  up  nor  refolves  itfelf  into  water  : 
it  prefents  a  volume  of  only  a  tenth  or  a  twelfth  of  what  the 
fame  weight  of  the  fpongv  alumine  does,  and  refembles  gum 
arabic  or  dried  jelly.  I  ihall  give  it  the  name  of  gelatinous 
alumine, 

*  Opacity  is  not,  then,  eiTentinl  to  alumine,  but  when,  in  this  or  in  the 
gelatinous  hate,  it  has  been  expofed  to  a  violent  heat.  I  do  not  know 
whether  it  was  in  this  ttare  that  it  was  confidered  by  Fourcroy,  when  he 
lays,  in  his  S/Jleme  des  Connoijfdnces  Chimiques,  that  alumine  appears 
opaque  in  its  ultimate  molecular;  that  it  reflects  the  light  entirely ;  and 
that  it  communicates  that  property  to  Oones,  into  which  it  enters  in  a  large 
quantity.  But  there  are  many  exceptions  which  deftioy  this  general  rule. 
I  (hall  remark,  that  alumine,  confidered  either  in  its  fpongy  (late  or  in 
rh'ir  of  its  complete  deficcation,  appears  opaque  only  by  the  divjfion  of  its 
parts.  With  a  good  microfcope,  which  magnified  200  times,  I  obferved 
gelatinous  alumine  in  fine  powder,  after  being  expofed  to  a  heat  expreffed 
by  170  degrees  of  Wedgcwood's  pyrometer.  It  was  tranfparent  in' its 
fmallcft  moltcul??,  though  the  powder  of  alumine  had  experienced  neither 
agglutination  nor  fufion.  The  fapphire,  the.  topaze,  the  cymophane,  and 
the  ruby,  contain  more  alumine  than  is  found  in  any  opaque  Hone  or  rock 
V.  the  furface  of  the  earth  ;  and  yet  thefc  gems  are  tranfparent !  By  being 
too  eager  to  eftablifh  general  rules,  v.c  fall  into  confuiion. 

If 
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If  ammonia  be  employed  to  precipitate  gelatinous  alumine, 
it  is  not  neceflary  to  dilute  the  folution  with  ft)  large  a  quan- 
tity of  water  as  when  the  carbonate  is  ufed,  beeaufe  the  dif- 
cngagement  of  the  carbonic  acid  contributes  to  give  to  the 
precipitate  a  fpongy  appearance.  But  liquid  ammonia  highly 
concentrated  can  itfelf  furnifh  a  fpongy  alumine,  when  the 
folution  of  alumine  is  much  concentrated,  beeaufe  the  ele- 
ments of  the  precipitate  have  not  fufficient  room  to  float 
freely  in  the  liquor,  and  to  difpofe  themfelves  in  fuch  a  man- 
ner that  the  light  may  not  be  refra&cd  in  paffing  from  one 
molecula  to  another. 

Spongy  alumine  and  gelatinous  alumine,  dried  at  the  tem- 
perature of  the  atmofphere,  contain  the  fame  quantities  of 
water,  as  I  mall  foon  prove.  But  the  former,  on  account  of 
its  minute  divifion,  abandons,  at  the  firft  degrees  of  incan- 
defcence, all  the  water  it  can  contain  ;  while  the  latter,  more 
compact,  retains  a  part  at  the  higheft  degree  of  heat  that  our 
furnaces  can  produce. 

A  hundred  parts  of  fpongy  alumine  lofe  in  weight,  at  a 
red  heat,  lower  than  that  which  makes  filver  enter  into  fufion, 
fifty-eight  parts;  and  it  does  not  lofe  a  greater  quantity  at 
130  degrees  of  Wedgewood's  pyrometer,  a  heat  capable  of 
filling  iron. 

A  "hundred  parts  of  gelatinous  alumine,  at  the  firft  degrees 
of  incandefcence,  lofe  forty-three  parts  of  their  weight;  and 
only  forty-eight  parts  and  a  quarter  at  J 30  degrees  of  Wedge- 
wood's  pyrometer. 

To  demonftrate  that  fpongy  alumine  and  gelatinous  alu- 
mine, when  dried  at  a  temperature  between  10  and  20  de- 
grees of  Reaumur,  contain  the  fame  quantities  of  water,  I 
difiblved  in  nitric  acid  100  parts  of  gelatinous  alumine,  dried 
at  a  temperature  between  fi  and  20  degrees  of  VVedgewood's 
pyrometer,  affilting  the  folution  by  mixing  it  with  potafli  at 
a  filling  heat.  The  purified  alumine  was  precipitated  with 
the  precautions  already  prefcribed  for  obtaining  this  earth 
under  the  fpongy  form.  It  was  then  dried  at  a  temperature 
between  the  1 5 th  and  20th  of  Wedgewood's  pyrometer,  and 
it  weighed  then  only  twenty-five  parts.  A  hundred  parts  of 
gelatinous  alumine,  dried  at  the  firil  degrees  of  incandefcence, 
retain,  then,  about  fifteen  parts  of  water;  which  agrees  with 
the  remits  above  announced. 

I  have  entered  into  theft  details,  which  are  doubtlefs  mi- 
nute, onlv  beeaufe  great  errors  may  have  been  committed  in 
chemical  analylcs  by  eftimating,  as  hitherto  appear?  to  have 
been  the  cafe,  the  quantity  of  alumine  by  the  weight  of  this 
dried  earth  obtained  at  that  red  heat  which  gem-rally  indicates 
the  firft  degrees  of  incandefcence.  This  method  is  exacl  only 
4  1  when 
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when  the  alumine  is  in  the  fpongyftate:  it  is  liable  to  an 
error  of  fifteen  hundredths  when  it  is  in  a  gelatinous  ftate; 
and  in  that  cafe,  nothing  ean  be  done  but  to  dry  it  at  a  tem- 
perature between  the  65th  and  90th  degree  of  Reaumur,  and 
to  diminim  its  weight  in  the  iatio  of  58  pereent.;  or,  what 
is  Itill  better,  to  ctVe6t  its  folution,  and  precipitate  it  in  the 
fpongv  (late.  If  this  earth,  then,  dried  at  the  temperature  of 
the  atmol'phere,  does  not  lofe  at  a  red  heat  about  58  hun- 
dredths of  its  weight,  it  may  be  prefumed  that  it  is  pure. 

Considerations  on  the  Application  of  gelatinous  Alumine  to 
Pyrometry, 

Gelatinous  alumine  experiences,  at  a  heat  fuccemVely  aug- 
mented, loiTes  of  weight  which,  at  equal  intervals  of  heat,  foU 
low  a  decreafing  progrefTion  ;  to  know  the  law  of  which  would 
be  very  important,  becaufe  they  might  ferve  for  eftimating,  in 
a  preeife  manner,  the  different  degrees  of  heat.  I  afcertained, 
by  repeated  experiments,  made  with  care,  that  the  quantity 
of  water  it  lofes  is  invariable;  that  is  to  fay,  that  when  the 
earth  has  attained  its  maximum  in  regard  to  lofs  of  weight  at 
a  certain  degree  of  heat,  the  continuance  of  the  heat  at  that 
degree  has  no  influence  in  producing  any  further  deficcation. 
Though  the  experiments  I  made  in  other  refpecls,  to  obtain 
foine  information  on  the  poffibility  of  applying  gelatinous 
alumine  *  to  pyrometry,  were  far  from  affording  me  fatisfacT 
tion,  I  mall  defcribc  them  with  all  their  imperfections.  They 
will  be  of  l'ome  ufe  to  thofe  who  may  have  perfeverance 
enough  to  purine  thefe  refcarches. — A  hundred  parts  of  gela- 
tinous alumine  in  powder,  and  dried  at  the  temperature  of  from 
65  to  88  degrees  of  Fahrenheit,  lofe  at  the  temperature  of 


Degrees  of  Fah- 

Wedgewood's 

Parts  pf  Water 

renheit. 

Pyrometer. 

volatilized. 

I44-5     " 

- 

-     12'2 

257-0     - 

- 

-     I9 

369\5    - 

- 

-     237 

482-0    - 

T             T             - 

-     27*2 

13        - 

*    43'3 

29        - 

-   45 

8.5        - 

-   46 

106       - 

-   47*5 

*33    - 

-   48-25 

jyof 

-   48-25 

Thefe 

*  As  fpongy  alumine  abandons  all  the  water  it  contains  at  a  flight  in- 
eandcicence,  it  can  be  employed  only  for  lower  degrees. 

f  The  (hrinking  of  pyiometiic  cylinders,  and,  in  general,  of  argils,  by 
heat,  is  afcribed  to  the  expulfipn  of  water.     T^s  opinion  is  true  beyond 

v  a  doubt; 
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Thefe  experiments  were  each  made  on  50  grains  only,  and 
with  a  balance  which  1  cannot  warrant  to  ha\e  been  free 
from  an  error  lefs  than  a  quarter  of  a  grain.  They  are  far, 
therefore,  from  that  degree  of  precifion  which  is  necelfary  to 
determine  the  law  of  the  progreifion  in  queftion. 

Thefe  refults,  in  regard  to  the  uniformity  of  their  progrefs, 
do  not  agree  with  Wedgewood's  pyrometer:  but  I  muff  ob- 
ferve,  that  this  inftrument  is  too  uncertain  to  be  employed 
for  determining  the  law  of  deficcations. 

C.  Necker,  to  whom  I  am  indebted  for  the  ufe  of  that 
which  I  employed,  expofed  to  the  fame  heat,  and  for  the 
fame  time,  eight  pyrometric  cylinders  in  a  crucible  of  pla- 
tina.  He  faw  with  me  that  they  indicated  137—126 — 1 11 — 
107—98 — 96 — 93 — 90  degrees  of  their  fcale.  Some  of  them 
were  vitrified ;  others  remained  in  the  ftate  of  porcelain,  or 
changed  their  form  more  or  lefs ;  others  experienced  none  of 
thefe  accidents.  Thefe  refults  arife  from  the  inequality  of 
the  mixture  of  which  the  pafte  of  the  cylinders  is  formed. 
It  can  hardly  be  fuppofed  that  two  artifts^  though  furnifhed 
with  the  fame  formula,  can  be  able  to  make  limilar  cylin- 
ders, becaufe  of  the  different  degrees  of  the  pulverization  of 
the  filex,  which  will  never  be  the  fame,  and  will  always  have 
a  great  influence  on  the  refult.  C.  Gazeran  obtained  this 
equality,  which  he  even  furpaffed,  only  by  laborious  and 
multiplied  trials,  though  founded  on  an  analysis  of  Wedge- 
wood's  cylinders*. 

It  is  here  feen,  that  if  the  property  which  alumine  pofTefTes 
at  lovv  temperatures,  of  lofing  only  a  determinate  quantity  of 
water  at  a  conftant  degree  of  heat,  continues  unimpaired  at 
a  more  elevated  heat,  it  is  poflible  that,  by  employing  for 

a  doubt  in  regard  to  low  temperatures ;  but  I  think  it  in  a  great  part  er- 
roneous, in  regard  to  the  fhrinking  of  pyrometric  clay  at  a  temperature 
above  the  29th  degree  of  that  inftrument.  The  experiment  on  which  I 
found  this  idea  is  as  follows: — 1  weighed,  with  a  balance  feufible  to  the 
eighth  of  a  grain,  'he  pyrometric  piece  of  the  lalt  experiment.  Before  put 
into  the  fire,  it  weighed  32--  grains.  I  took  it  out  at  the  29th  degree,  and 
it  had  then  loft  z\  grains.  After  that  term  to  the  170th  of  the  fame  fcale 
it  did  not  fenfibly  change  its  weight,  and  yet  during  that  interval  it  had 
loft  more  than  the  fourth  of  its  volume.  This  fh  inking,  therefore,  does 
not  arife  merely  from  the  expulfion  of  the  water,  but  rather,  and  aimoft 
exclusively,  from  the  new  combinations  or  modifications  which  the  earthy- 
elements  of  the  argjl  experience  at  a  high  temperature. 

At  the  170th  degree,  the  platina  crucible  containing  the  alumine  gave, 
at  its  exterior  furface,  proofs  of  very  grevit  emollition,  and  aimoft  of  fufion. 
This  furface,  in  fome  of  its  parts,  exhibited  a  confufed  cryftallizatiov  fimi- 
lar  to  that  exhibited  by  Carrara  marble  when  poiifhed.  The  platina  co- 
vering, though  very  thick,  funk  down,  and  was  flightly  fufed  in  fome 
places. 

■   Philofophical  Magazine,  Vol.  IX.  p.  155. 

each 
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each  experiment  about  200  grains  of  alumine,  and  a  balance 
fenfible  to  the  twentieth  of  a  grain,  as  great  exaclncfs  will 
be  attained  as  that  given  by  Wcdgewood's  pyrometer  in  its 
of  perfection  ;  but  it  is  feen,  alio,  that  thefeobfervations 
cannot  be  extended  beyond  the  130th  degree  of  that  pyro- 
meter, becaufe  at  a  higher  the  lofTes  in  weight  of  the  alumine 
are  little  or  not  at  all  fenfible  in  fmall  quantities. 

The  method  I  propofe  would  be  particularly  ufeful  when, 
it  were  withed  to  determine  the  degrees  comprehended  be- 
tween the  257th  degree  of  Fahrenheit  and  the  wcakeft  incan-. 
defcence;  degrees  not  comprehended  in  Wedgewood's  fcale, 
and  which  cannot  be,  on  account  of  the  dilatation  experienced 
by  argil  before  it  attains  to  a  red  heat*  I  ihall  here  mention 
fome  precautions  which  ought  to  be  employed  in  order  to 
make  thefc  obfervations  with  exactnefs. 

iti,  The  defiecation  of  gelatinous  alumine  at  the  tempe- 
rature of  the  atmofpheie  is  uncertain  :  it  may  not  be  equal 
in  all  the  parts  of  the  earth  ;  it  is  proper  then  to  pulverize  it, 
and  to  fet  out  from  a  fixed  degree  of  defiecation.  For  that 
purpofe,  a  fmall  part  muft  be  expofed  to  a  heat  of  257°  F.  by 
putting  it  together  with  that  thermometer  into  a  glafs  tube, 
clofed  atone  of  its  extremities,  and  immerfed  in  a  fand-bath 
betted  by  an  Argancl's  lamp,  the  heat  of  which  is  graduated 
at  pleafure.  The  lofs  of  weight  fuliained  by  the  alumine, 
dried  at  the  temperature  of  2570,  is  to  be  deducted  in  all 
operations  performed  with  earth  dried  at  the  temperature  of 
the  atmofphere.  The  dried  earth  may  be  preferved  in  a  bottle 
with  a  o-round  (topper. 

I  have  indicated  the  257th  degree  of  Fahrenheit  as  the 
lowed  term,  becaufe,  at  degrees  lower  than  that  of  boiling 
water,  the  lofs  of  weight  in  the  alumine  dried  at  the  tempera- 
ture of  the  atmofphere  takes  place  with  great  tlownefs. 

To  deiiccate  two  drams  and  a  half  I  employed 
Nine  hours  in  a  heat  of     144"  F. 
Two  hours        -        -         257 
Half  an  hour  -         482 

The  termination  of  this  procefs  may  be  readily  perceived 
when  the  tube  which  contains  the  alumine  ceafes  to  be  ob- 
fcured  by  the  vapours  that  efcape, 

2d,  Jtn  operations  at  degrees  lower  than  incandefcencc,  it 
is  proper  to  weigh  the  earth  at  the  moment  when  it  comes 
from  the  fire,  becaufe  at  the  end  of  an  hour  or  two  it  takes 
from  the  atmofphere  a  quantity  of  water,  which  may  produce 
an  error  of  one  or  two  hundredths. 
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XXIV.  Some  Account  of  the  Life  of  the  late  Br.  Josefm 

Black. 

L  HIS  eminent  chemift  was  born  at  Bourdeaux,' in  France, 
in  the  year  1728.  His  parents  were  both  natives  of  Great 
Britain,  and  at  an  early  age  he  was  brought  over  to  this 
country,  and  educated  for  the  medical  profeffion  at  the  uni- 
verfity  of  Glafgow.  Dr.  Cullen  being  at  that  time  lecturer 
of  chemiitry,  Black  became  one  of  his  favourite  pupils,  was 
allowed  the  free  ui'e  of  his  laboratory,  and  atfifted  him  in  his 
experiments;  by  which  means  he  acquired  a  decided  tafte 
for  this  branch  of  natural  philofophy.  In  1754  he  took  the 
degree  of  doctor  of  phytic  in  the  univerfity  of  Edinburgh, 
wfiere  he  had  ftudied  for  fomc  time;  and  the  choice  which 
he  made  in  regard  to  the  fubject:  of  his  inaugural  diflertation 
gave  a  proof  of  his  attachment  to  chemical  purfuits.  Tt  was 
De  humor  c  acido  a  cibls  or  to  et  magnejla  alba.  The  principles 
of  the  doctrine  which  he  brought  forward  in  this  thefis 
lie  afterwards  fully  explained  in  a  paper  read  the  next  year 
before  a  fociety  in  Edinburgh,  and  publifhed  in  the  fecond 
volume  of  E/Tays  Phy/ical  and  Literary,  1 756;  containing 
experiments  on  magncfia  alba,  quick-lime,  and  alkaline  fub- 
ftances.  In  this  paper,  by  an  ingenious  and  philofophical 
feries  of  researches,  he  evidently  proved  the  exiftence  of  an 
aerial  fluid,  which  he  called  fixed  air,  the  prefence  of  which 
gave  mildnefs,  and  its  abfence  caufticity,  to  alkalies  and  cal- 
careous earths.  This  noble  difcovery  certainly  paved  the  wav 
to  all  that  important  knowledge  refpecling  aerial  bodies 
which  has  done  fo  much  honour  to  the  names  of  a  Caven- 
difh,  a  Pricftley,  and  a  Lavoifier,  and  which  have  made  che- 
mical philofophy  affirm  e  an  entirely  new  form. 

In  the  year  1756,  on  the  removal  of  Dr.  Cullen  to  Edin- 
burgh, Dr.  Black  became  profeflbr  of  medicine  and  lecturer 
on  chemiftry  in  the  univerfity  of  Glafgow.  Next  year  he 
enriched  the  fciertce  of  chcmiltry  with  the  curious  doctrine 
of  latent  heat,  in  which  he  explained,  in  what  has  been  hi- 
therto reckoned  a  clear  and  fatisfactory  manner,  the  connec- 
tion of  heat  with  fluidity,  the  phenomena  of  freezing  and 
boiling,  and  the  manner  in  which  they  affect:  the  thermo- 
meter. Thefe  difcoveries,  the  refult  of  great  natural  fagacitv 
and  experimental  ikill,  certainly  laid  the  foundation  of  all 
thole  important  facts  relating  to  this  part  of  chemiftry  which 
were  afterwards  brought  to  light  by  feveral  of  the  moft  emi- 
nent philofophers  of  the  prefent  period,  and  would  alone  be 
fufBcient  to  give  celebrity  to  the  name  of  Black.  His  re- 
putation, 
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putation,  indeed,  was  now  raiTed  fo  high,  that  a  vacancy 
having  taken  place  in  the  chemical  chair  of  Edinburgh,  by 
the  removal  or  Dr.  Culler),  in  1765,  to  another  department* 
Dr.  Black  was  looked  up  to  as  the  only  man  capable  of  fuf- 
taining,  in  this  branch  of  fcience,  the  fuperiority  which  that 
celebrated  fchool  of  medicine  had  acquired  in  all  others.  He 
was  therefore  elected  to  fucceed  Cullen,  and  for  many  years 
difcharged  the  duties  of  the  office  with  univerfal  approbation, 
being  much  admired  for  the  care,  perfpicuity,  and  elegance, 
with  which  he  communicated  inftru&ion  in  his  lectures,  and 
his  neatnefs  and  accuracy  in  performing  experiments.  Very 
complete  manufcript  copies  of  his  lectures  were  taken  by 
many  of  his  fludents,  particularly  in  the  early  part  of  his 
teaching,  when  they  contained  a  great  deal  of  matter  then 
little  known  to  the  chemical  world ;  and  thefe  copies,  react 
with  avidity  by  the  lovers  of  this  fcience,  have  greatly  con- 
tributed to  fecure  to  him  the  honour  of  thofe  difcoveries,  and 
that  original  mode  of  reafoning,  which  he  fcarcely  ever  made 
public  in  any  other  form. 

After  his  election  to  the  chemical  chair,  he  publifhed  no- 
thing but  a  paper  on  the  Effecl:  of  Boiling  upon  Water,  in 
difpofing  it  to  freeze  more  readily,  printed  in  the  fixty-fifth 
volume  of  the  Philofophical  Tranfactions  for  1774;  and  An 
Analyfis  of  the  Water  of  fome  Hot  Springs  in  Iceland,  in  the 
Philofophical  TranfacYions  of  Edinburgh  for  1791.  The  latter 
contains  fome  obfervations,  highly  interefting  to  the  chemift, 
on  the  formation  of  the  filiceous  ftone  depoflted  by  thefe 
wonderful  fprings ;  and  has  long  been  oonfidered  as  a  model 
of  neatnefs  and  accuracy  in  the  analyfis  of  mineral  waters. 
Two  of  his  letters  on  chemical  fubje£ts  have  been  publifhed 
by  Crell  and  Lavoifier. 

Dr.  Black  was  long  a  ftrenuous  oppofer  of  the  new  theories 
in  chemiftry  ;  but  he  at  length  became  an  avowed  convert  to 
the  principles  of  the  French  chemifts,  and  did  not  hefitate 
to  make  amends  by  his  applaufe  for  his  former  oppofition. 
He  never  diitinguifhed  himfelf  as  a  practical  phyfician.  His 
manners  were  fimple,  his  temper  cold  and  referved,  and  his 
habits  of  life  adapted  to  his  own  convenience.  He  wfcfl 
never  married ;  and  died  fuddenly,  in  his  fixty-feeond  year, 
on  the  6th  of  December  1799,  his  health  having  been  in  a 
declining  ftate  for  fome  time  before.  He  was  a  member  of  the 
Philofophical  Societies  of  London  and  Edinburgh,  and,  by 
the  folicitation  of  Lavoifier,  had  the  diitinguifhed  honour  of 
being  chofen  one  of  the  eight  foreign  members  of  the  Aca- 
demy of  Sciences  of  Paris. 
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XXV.   On  the  Means  to  be  employed  for  multiplying  Fi/b.  By 
C.  Nouel,  Member  of  the  Jury  of Lnjlruciion  at  Rouen*. 

1  ERMIT  me  to  call  your  attention,  and  that  of  your 
readers,  to  the  advantages  which  might  refult  to  France  by 
encouraging  the  multiplication  of  fifh ;  a  branch  of  public 
ceconomy  too  much  neglected,  notwithftanding  the  experi- 
ments of  our  neighbours,  and  the  fuccefs  they  have  obtained. 
fl  is  an  unexplored  mine  prefented  to  national  induftry.  What 
produces  might  we  not  expert,  if  our  patriotic  efforts,  directed 
towards  it,  mould  have  for  their  objeel:  an  increafe  of  the  na- 
tural productions  of  our  rivers  ;  the  reflocking  our  pieces  of 
water,  ponds,  and  lakes,  rendered  ufelefs  by  long  neglect  t 
Two  methods,  which  might  be  adopted  with  equal  fa- 
cility, would  conduct  to  tins  refult.  The  firfl  *pnfitts  in 
conveying  from  the  lakes  to  the  rivers,  and  from  the  rivers 
to  the  lakes,  fifh  found  only  in  one  of  them  ;  the  fecond,  in 
introducing  into  frefli  water,  as  it  were  infenfibly,  and  by 
means  of  artificial  ponds,  ii(h  produced  in  fait  water,  giving 
the  preference  to  thofe  fpecies  which  by  their  habits  and 
manner  of  living  might  be  fitteft  for  this  kind  of  natural- 
ization. 

We  have  already  had  inftances  of  fifh  being  conveyed  from 
one  river  to  another,  or  from  a  river  to  a  lake,  and  vice 
verfa.  This  method  has  been  employed  with  fuccefs  in 
Germany  in  regard  to  the  fliad,  with  which  ponds  and  pieces 
of  ftagnant  but  clear  water,  with  a  bottom  of  land  and  gravel, 
preferred  by  the  fhad  to  all  others,  have  been  peopled.  Jn 
the  year  1779  Dr.  Bloch  wrote  me  from  Berlin  that  this  ex- 
periment had  been  attended  with  complete  fuccefs.  It  is  not 
above  fifty  years  ago  that  Mr*  Copland  f  conveyed  perch 
into  the  Ken-loch  and  the  river  Urr,  where  they  have  thriven 
rcmarkablv  well ;  as  has  been  the  cafe  with  the  trout  taken 
from  the  river  Leven  and  depofited  in  Loch  Long,  in  the 
county  of  Renfrew.  The  carp,  which  is  a  fifh  peculiar  to 
warm  climates,  has  been  fucceffively  introduced  into  the 
rivers  and  ponds  of  Pruffia,  Denmark,  and  England.  Lin- 
naeus fays  pofitively  that  this  fifh  formerly  was  not  known  in 
Sweden ;  and  in  my  opinion  it  is  mil  unknown  in  Livonia, 

*  Tranllated  from  the  Monitatr  of  July  17th.  Though  the  objects 
propofed  in  this  eflay  are  applied  by  the  author  exclufivelv  to  France,  it 
contains  however  a  great  many  curious  fa£ts  applicable  to  any  other  coun- 
try, and  therefore  we  have  thought  proper  to  make  no  alteration  in  the 
form  in  which  the  author  lias  given  ir.— ■ EniT. 

t  Mr.  Copland  of  Collieftyn,— Edit, 

unlefs 
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tmlcTs  it  lias  been  conveyed  thither  within  thefe  few  years; 
"lli ^  freft -water  gourami  in  the  Ifle  of  France,  where  it  has 
multiplied  prodigiouflv,  came  originally  from  Bengal.  It 
was  M.  Poivre,  that  philofophic  adminiftrator,  who  had  the 
honour  of  enriching  the  rivers  of  this  ifland  with  a  fifh 
which  in  goodnefs  and  fhape  may  be  compared  to  the  fhad. 
That  (mall  fifth,  the  brilliant  gold  and  filver  colours  of  which 
all  admire,  the  Chinefe  dorado,  was  brought  to  Europe  from 
the  northern  part  of  China.  If  fo  much  was  done  for  a  ufe- 
lefs  li(h,  valued  merely  on  account,  of  its  (hilling  robe,  by 
making  it  traverfc  the  feas  to  embellifh,  in  compliance  with 
fafliion,  our  halls  and  our  cabinets,  why  mould  we  not  do 
the  fame  to  obtain  fifh  ufeful  to  man,  which  would  recom- 
pense our  troubles  and  our  facrifices?  The  Romans,  fated 
with  victories  and  triumphs,  received  from  tributary  Afia  the 
rareft  fpep^es  of  (ifh  to  make  a  figure  on  their  tables  at  their 
feails.  What  the  Romans  did  for  the  luxury  of  the  rich,  let 
us  do  for  the  general  good,  for  the  utility  of  the  poor ;  and 
let  us  diftribute  to  every  river  in  France  the  beneficent  germs 
of  a  new  fecundity,  which  will  double  their  productions  and 
their  produce. 

Our  rivers  do  not  contain  more  than  about  twenty  indi- 
genous fpecies,  and  fome  migratory  fifhes,  which  at  certain 
periods  of  the  year  afeend  to  a  certain  diftance  from  their 
mouths,  or,  like  the  falmon,  fwim  towards  their  fources  a? 
far  as  they  can.  The  fmall  rivers  poflefs  ftill  fewer  fpecies  : 
the  greateft  part  even  are  confined  to  the  tench,  the  trout, 
eels,  and  fome  fmaller  fifti  of  little  value.  How  advan- 
tageous would  it  be  to  introduce  into  thefe  rivers  a  multitude 
of  foreign  fifli,  which  in  thefe  waters  would  find  aliment 
more  agreeable  to  their  tafte,  and  which  would  enjoy  a  tem- 
perature as  analogous  to  their  wants  as  favourable  to  their 
reproduction  ? 

The  Seine,  which  I  (hall  take  as  an  example,  nourifhes 
many  fpecies  of  falmon  and  cyprini ;  but  how  many  other 
lifh  of  the  fame  kind  might  be  propagated  in  it  1  If  the 
Seine  poifefTes  the  falmon,  it  wants  the  thymallus,  the 
umber  of  Auvergne,  the  lavaret,  the  murena-ot"  Germany, 
the  grilfe  of  Scotland,  the  pala  of  Swiiferland,  the  ferra  of 
the  lake  of  Geneva,  &c.  Why  (liould  not  the  carpio  of  the 
lake  di  Guarda,  the  jchwarz-ritter  (charr)  of  the  lakes  of 
Berchrtoldgade'n,  an  excellent  kind  of  falmon,  highly  praifed 
by  baron  de  Moll,  a  naturaHft  of  Salzbourg,  fucceed  in 
France,  if  that  bottom,  which  they  are  moil:  attached  tor 
were  procured  for  them,  at  the  foot  of  the  Ardennes  or  the 
Vofgues  ?  Why  might  they  not  be  afterwards  gradually  in- 
troduced 
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tfoduced  into  our  fmall  rivers  ?  Can  it  be  believed  that  the 
numerous  tribe  of  the  trout  kind,  the  white,  red,  black,  yel- 
low fpotted;  the  whitling,  charr,  bull,  phinnoc,  par,  fpar- 
ling,  &c.  which  fwarm  in  the  rivers  in  Scotland,  would  re- 
fufe  to  fupply  our  colonies  with  their  fpecies  ?  No.  There 
can  be  no  doubt  that  they  would  bring;  thither  ihat  fecun- 
dity, abundance,  and  riches,  which  rcncler  them  fo  valuable 
to  their  native  ftreams.  The  cafe  would  be  the  fame  with 
the  boudelles  and  huglings  offered  to  us  by  the  lakes  of  Swif- 
ferland ;  the  gudgeon,  the  cyprinus  ballarus,  and  the  falmo 
umbla,  bred  in  the  rivers  of  lower  Germany.  Let  us  open, 
then,  with  thefe  countries  a  philofophical  and  liberal  ex- 
change of  the  bed  filh  of  France  for  thole  of  which  we  wifh 
to  be  pofTefled. 

The  fecond  method  of  multiplying  the  number  and  quan- 
tity of  the  natural  productions  of  rivers,  would  be,  as  already 
faid,  to  convey  into  the  frefh  waters  thofe  fifli  produced  in 
fait  water. 

Nature  herfelf  gives  us  examples,  and  we  have  nothing  to 
fear  if  we  take  it  as  our  guide.  Fifli,  originally  produced  in 
fait  water,  have  voluntarily  eftablifhed  themfelves  in  frefh, 
where  they  have  loft  all  remembrance  of  the  tumult  of  the 
waves  amidft  which  thofe  of  their  fpecies  play  and  fport. 
Several  lakes  of  Scotland  polfefs  falmon,  which,  abandoning 
their  erratic  tafte  for  a  calm  and  fettled  life,  have  there  become 
gradually  naturalized.  The  falmon  of  the  rivers  Cluden  and 
Nith,  as  well  as  thofe  of  the  Dee,  are  evidently  indigenous, 
as  is  proved  by  their  external  form.  The  Burgeon,  the  fter- 
let,  and  different  kinds  of  falmon,  which  Pallas  obferved  in 
the  Kama,  refide  there,  according  to  this  naturalilt,  without 
interruption,  and  never  defcend  to  the  Cafpian  fea.  This 
celebrated  traveller  found  the  fea-dog  in  the  kke  Baikal, 
though  it  is  never  caught  in  the  Eniflei  nor  in  the  lower 
Angora.  He  fuppofes,  indeed,  that  it  has  been  conveyed 
into  that  lake  in  confequence  of  fome  confiderable  variation 
in  the  level  of  the  globe,  or  by  fome  other  extraordinary 
event.  On  one  hand,  we  fee  \.nz  foudre,  a  fait  water  fifli, 
inhabit  at  prefent  the  Seine,  and  lofe  itfelf  in  the  banks  of 
Tournidos,  twenty-four  miles  above  Rouen  :  on  the  other, 
Liancourt  found  the  herring  in  the  Elk,  Potowmack,  Hud- 
fon's  river,  and  the  Delaware,  rivers  of  North  America; 
and,  according  to  Twifs,  the  lame  fifli  is  caught  in  the  frefli 
water  lakes  ot  Ireland  :  it  is  found  in  prodigious  flioals  in  tUe 
bafons  of  Loch  Lomond  and  Loch-Eck,  in  Scotland  ;  it 
alcends  alfo  tfie  river  Forth  along  with  the  falmon,  and  even 
to  a  very  great  diftancc  frc-m  the  fea.     In  Pruflia,  it  has  been 
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Teen  in  the  Oder,  in  the  environs  of  Stctten,  at  the  difbnee 
of  more  than  ninety  miles  from  the  mouth  of  that  river ; 
and  T  have  been  often  told  by  the  iifhers  of  Mark  and  Cnck- 
huvfen,  that  the  herring  is  found  in  the  river  Vollenhoven 
on  the  other  fide  of  the  Zuyder  Zee,  cfpecially  towards  the 
end  of  the  fi  filing  fcafon. 

There  is  no  doubt,  then,  that  thefe  different  fait  water  fifh 
might  be  eafily  naturalized  in  frefh  water;  and  that  the  cafe 
would  be  the  fame  in  regard  to  many  other  fpecies,  if  proper 
care  were  taken,  after  their  removal,  tobeftowon  them  that 
attention  neceffary  to  enfure  fuccefs  to  the  experiment.  We 
have  a  proof  of  this  in  the  ponds  of  Eaft  Friefland.  The  Urge 
plaice,  tranfported  thither  from  the  North  Sea,  have  multi- 
plied by  myriads;  and  they  now  people  thofe  pieces  of  water 
which  before  were  totally  unproductive.  While  encouraged 
by  thofe  examples,  is  there  any  reafon  to  doubt  of  fuccefs  ? 
Has  not  the  induitry  of  man,  feconded  by  pcrfeverance,  ob- 
tained remits  far  more  altonithing  than  thofe  which  might  be 
expected  from  fuch  experiments  ?  By  care  and  attention  he 
has  been  able  to  naturalize  birds  of  paffage,  produced  in  di- 
ftant  latitudes,  and  which  are  now  domefticated.  Diverting 
themfelves  of  their  favage  and  free  ftate,  the  ilork,  the  goofe, 
the  duck,  and  the  fheeldrake  (anas  tadoma),  have  increafed, 
in  the  courfe  of  time,  the  number  of  our  poultry  and  the  in- 
habitants of  our  farm-yards.  The  rabbit  has  forgot  its  pa- 
ternal burrows,  the  pigeon  and  the  turtle-dove  have  deierted 
the  hofpitable  hollows  of  the  oak  to  inhabit  among  us;  and 
from  this  amiable  bird,  to  that  fuperb  animal  which  fhare3 
in  the  labours  of  man,  how  many  living  beings  have  ex- 
changed their  manners  for  habits  and  wants  which  we  have 
forced  them  to  adopt?  Man,  the  fovereign  of  nature,  has 
not  confined  his  dominion  to  that  which  he  exercifed  over 
animals  ;  and  though  the  domain  of  the  vegetable  kingdom 
feems  placed  beyond  the  limits  of  his  power,  trees  and  vege- 
tables of  every  kind  have  been  fubjecled  to  trials  and  experi- 
ments, the  fuccefs  of  which  feems  almolt  miraculous.  Guided 
by  the  fpirit  of  invention,  and  enlightened  by  genius,  art  has 
every  where  triumphed.  What  has  been  done,  therefore, 
for  the  furface  of  the  earth,  by  collecting  in  different  points 
vegetables  brought  from  every  part  of  the  globe,  and  afto- 
nithed  at  living  together,  let  us  do  alfo  for  the  population 
of  our  internal  waters. 

In  the  year  1799  I  had  the  honour  of  reading,  in  one  of 

the  fittings  of  .the  National  Inftitute,  a  memoir  on  the  means 

and  advantages  of  naturalizing  the  herring,  a  fait  water  fill], 

m  the  waters  of  the  Seine,  near  its  mouth,  See.    The  account 
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of  the  procefles  for  accomplishing  this  end,  which  T  there 
pointed  out,  are  not  fufceptiblc  of'  analytic,  and  therefore 
cannot  be  introduced  into  this  tfiay  ;  it  will  be  fufflcient  for 
me  to  fay,  that  the  report  of  Lncepedc,  Cuvicr,  and  Teffier, 
was  entirely  in  their  favour.  At  prefent,  I  am  {till  more 
convinced  of  the  efficacy  of  the  means  which  I  then  pro- 
pofed;  and  I  have  no  doubt  that,  if  artificial  ponds  were 
formed  on  the  edges  of  rivers,  the  experiment  would  be  at- 
tended with  complete  fuccefs.  Every  man  who  catches  a 
fjfh,  fays  Dr.  Franklin,  diaws  from  the  water  a  piece  of 
money.  Let  not  the  maxims  and  example  of  this  philofo- 
pher  be  lo't  to  pofterity  ;  let  them  rather  produce  fruit,  like 
itrong  and  vigorous  feed  Town  in  a  fertile  foil.  Having  ob- 
fcbveu  in  New  England  that  the  herrings  afcended  from  the 
fea  into  one  river  of  that  country,  while  a  fingle  individual 
was  never  fetfn  in  aiu)ther  river,  feparated  from  the  former  by 
a  narrow  tongue  of  land,  and  which  communicated  alio  with 
the  fea,  this  philofopher  took  the  leaves  of  forne  plants  on 
which  the  herrings  had  depohted  their  ova,  already  fecun- 
dated, and  conveyed  them  to  the  river  which  was  deprived 
of  the  annual  vifit  of  thei'c  ii(h.  The  fuccefs  of  this  experi- 
ment furpailed  his  expectation  ;  the  ova  were  completely 
productive,  and  the  following  year  the  river  was  peopled  with 
a  numerous  ihoal  of  herrings^  which  lince  th^t  time  have 
continued  to  frequent  it. 

This  fifh  is  not  the  only  one  which  I  with  to  fee  natural- 
ized in  frefh  water;  to  the  herring  I  fhould  add  feveral  fpe- 
cies  of  the  pluronectes,  fuch  as  the  brill,  the  barbue,  and 
other  flat  fifth,  which,  poffeffing  traits  of  the  family  of  the 
flounder,  have  alio  fimilar  wants  and  habits:  I  fhould  add 
alfo  the  mullet,  the  goby,  the  whiting,  the' gar-fifh,  and 
perhaps  one  or  two  fpeeies  of  the  gurnet.  I  would  pay  the 
greateft  attention  poffible  to  the  nature  of  the  water  proper 
tor  each  fpt ries.  This  happy  choice  is  tlte  principal  condi- 
tion, and  that  which  could  enfure  fuccefs;  but  I  wov.kl  felect 
in  particular  lor  this  colonization  the  fifth  found  in  lakes, 
which,  though  little  known,  are  more  numerous  thsn  is 
commonly  fuppofed,  and  ought  to  be  fo. 

At  the  epoch  of  the  grand  revolutions  of  the  globe,  when 
a  part  of  the  primitive  earth  emerged  from  the  middle  of  the 
ocean,  and  pieces  of  water  were  formed  without  any  current, 
the  fpeeies  of  tithes  were  varioullv  dilperl't-':.  Every  lake  in 
Switzerland  and  Bavaria  pofteiV  fpeeies  fo   peculiar  to 

it  as  not.  to  be  found  in  anv  neighbouring  lake.  Confined 
within  their  narrow  bafons,  thete  infulaTed  fpeeies  lead  a 
ni>'!ane!  e  fort  of  life,   almoli  exiled'  from   the 
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world.  It  is  therefore  through  a  very  juft  predilection  fof 
thefe  li(l),  prifoners  in  their  lakes,  that  they  fhould  be  the 
firft  employed  for  the  execution  of  my  plan. 

This  plan,  indeed,  would  he  attended  with  two  advantages, 
befides  the  increafe  of  provifions,  which  would  at  length  be 
the  refult  of  it.  ift,  The  increafe  in  individuals,  as  in  fpe- 
cies,  would  necelTarilv  introduce  ceconomical  ways  of  pre- 
paration, to  render  the  ufe  of  thefe  fi-fh  more  general  and 
more  extenfive.  Many  of  thofe  confumed  frefh,  would  be 
falted,  pickled,  or  dried,  with  fuccefs.  The  Scots  grille  is 
exported  to  diftant  countries.  Salmon,  fmoked  after  the 
manner  of  the  Livonians,  is  in  great  requeft  at  Hamburgh* 
though  there  are  fat  falmon  in  th«  Elbe.  The  gudgeon 
would  be  dried,  as  is  praclifed  in  the  Ifte  of  Oefel  ;  the 
plaice,  the  brill,  and  the  fole,  according  to  the  Dutch  me- 
thod of  Katwyk,  imitated  on  the  banks  of  the  Volga  in  dry- 
ing, the  bream,  &c.  The  bouddlc  would  be  pickled  along 
with  the  ib ad.  Pallas  fays  that  the  latter  is  very  proper  for 
being  fmoked  ;  and  on  this  occafion  he  mentions  the  Mar- 
douan-Tfchouvafches,  who  dry  in  the  open  air  fitch  of  thefe 
fi{h  as  they  are  not  able  immediately  to  confume.  All  fifti 
of  the  falmon  kind,  the  fparling  excepted,  and  many  of  the 
genus  of  the  cyprinus,  would  be  fufceptible  of  different  kinds 
of  preparation,  which  would  give  them  an  additional  value 
in  commerce. — 2d,  If  fociety  in  general,  on  the  one  hand, 
gained  an  increafe  of  provision  ;  lcience,  on  the  other,  would 
derive  great  advantages  in  regard  to  the  improvement  of  phy- 
sical knowledge.  More  fpecies  being  collected,  they  would 
be  lefs  apt  to  efcape  the  eye  of  the  obferver,  who  would  thus 
be  better  able  to  examine  everv  thing  interetling  in  thefe  ani- 
mals in  regard  to  their  organization,  nutrition,  multiplica- 
tion, and  habits,  and  to  whatever  conttitutes  their  harmo- 
nies and  contrafts.  We  are  little  acquainted  with  the  in- 
duftry  of  rlfhes  j  they  are  too  far  beyond  our  reach.  We  do 
not,  however,  prefume,  as  was  faid  veryjuftly  by  Bonnet, 
that  all  their  employment  is  confined  merely  to  eating  each 
other. 

Let  us  procure,  then,  thefe  fi(h  :  it  is  well  known  that  in 
Germany  fim  are  tranfported  alive  to  a  diftance  of  lixty  miles 
and  more.  Let  us  place  thefe  adoptive  fpecies  in  convenient 
ponds,  where  they  will  forget  their  lakes;  where  they  will 
find  their  accuftomed  food,  tutelary  (belter,  and  thofe  aquatic 
herbs  the  {hade  of  which  they  were  fond  of  in  the  days  of 
their  infancy,  and  which  will  invite  them  to  reproduce  in 
their  turn.  Hot  beds  are  formed  for  vegetables;  let  us  form 
a  new  kind  for  fifties.     A  moderate  fum  will  be  fufficient  to 

enable 


Natural  Vrodutlvms  of  the  JJland  of  Ceylon.  165 

enable  us  to  collect  a  great  many  fpecies ;  and  we  (hall  foon 
be  paid,  with  intereft,  For  our  expcnfes  and  Sacrifices.  Fiihery 
is  the  agriculture  of  the  waters  :  the  fifties  themfelves  will  be 
at  the  trouble  of  fowing  the  Iced,  and  man  will  have  nothing 
to  do  but  to  collect  the  harveft. 


XXV  t.  Some  Account  of  the  natural  Productions  of  the  I/land 
of  Ceylon,  particularly  in  the  Environs  of  Columbo.  By 
a  Gentleman  now  rejident  on  the  JJland.     1800  *. 

JL  HE  grain  and  fruits  which  are  common  to  the  penin- 
fula  are  found  in  Ceylon. 

Of  rice  there  are  four  kinds,  three  of  which  are  cultivated 
on  the  mountains,  and  do  not  require  continual  inundation. 
That  this  nutritious  and  wholefome  article  is  not  fuper- 
abundant  in  the  kingdom  of  Candy,  arifes  from  the  imper- 
fections of  its  government.  If  its  growth  were  properly  en- 
couraged, this  country,  inftead  of  having  recourfe  to  Bengal 
for  fupphes,  might  be  enabled  to  export  large  quantities  of 
this  grain. 

The  cocoa-trees  are  very  numerous  within  the  diftrift  fub- 
je6t  to  the  Britifh  government,  and  from  whence  the  coafls 
of  Malabar  and  Coromandel  are  fupplied  with  fpirits  di (tilled 
from  their  fruit.  In  Candy  this  tree  cannot  be  cultivated, 
from  the  great  number  of  elephants  which  inhabit  the  woods, 
and  are  forbidden  to  be  destroyed  by  order  of  the  king. 

The  areka-tree  is  ken  in  every  part  of  the  id  and,  and  a 
clandeltine  trade  is  carried  on  with  the  Candian  country,  in 
the  nuts  which  it  yields.  Thefe,  with  fuch  as  are  produced 
in  the  part  Subordinate  to  the  Britim  government,  form  a 
considerable  branch  of  commerce. 

This  tree  finds  an  enemy  in  the  government  of  Candy, 
which  difcourages  its  cultivation  ;  but  the  foil  is  fo  favourable 
to  its  growth,  that  it  may  be  faid  to  nourifh,  in  fpite  of  the 
elephant  that  tramples  on  it,  and  man  who  neglects  to  pre- 
fcrve  it. 

The  coffee  which  is  produced  here,  approaches  in  flavour 
to  that  of  Moca. 

Though  the  quantity  of  fugar-cane  planted  at  Calitura  is 
very  fmall,  and  is  only  employed  to  procure  fpirits,  it  is  fuf- 
ricient  to  prove  that,  if  this  neceflary  article  were  encouraged, 
it  might  be  produced  in  fufticient  quantities  to  fupply  thewde- 
mands  of  this  ifland,  and  iuperfede  the  neceflity  of  importing 

*  From  the  Aliatir  /Innua!  Rrgijler,  1S00. 
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it  from  Bengal  and  China.  The  natives,  however,  draw-* 
fm all  portion  of  faccharine  juice  from  the  buds  of  the  tree 
called  kitoul  (the  carriotta  of  Linna&us),  the  pith  of  which  is 
but  litile  inferior  to  the  fago  of  the  ealiem  ifles.  , 

The  pepper  plant  flourifhes  here,  but  its  fruit  is  not  equal 
to  that  of  the  Moluccas :  at  the  fame  time  it  may  be  consi- 
dered as  an  important  article  of  commerce. 

The  cardamum  grows  onlv  at  Matura,  and  a  few  other 
parts;  and  is  inferior  to  that  which  is  produced  on  the  coaft . 

Though  the  cultivation  of  the  fweet  potatoes  is  very  Ample, 
the  quantity  produced  is  not  more  than  fufficicnt  for  home 
confumption. 

The  margora  or  agedorac  (melia  of  Flora  Zeylaniea)  is 
confidered  as  one  of  the  moft  valuable  plants  that  Ceylon  can 
boaft  of.  It  is  efteemed  as  an  admirable  fuccedaneum  for 
the  quinquina;  and  its  leaves  are  fo  obnoxious  to  moths  and 
deilructive  infects,  that  they  will  preferve  woollen  cloths, 
linen,  and  books,  from  being  infefted  by  them. 

Fruit-trees  are  in  great  abundance,  though  their  produce 
is  not  in  general  admired  by  Europeans,  who  are  accutlomed 
to  thofe  of  a  fuperior  flavour.  The  fruit  of  Ceylon  is  how- 
ever, in  general,  fuperior  to  that  of  the  peninfula,  particu- 
larly its  lemons,  oranges,  and  pompel-mos. 

The  goraka  is  a  pulpy  fruit,  whofe  flavour  is  blended  with 
an  agreeable  acid.  It  is  of  a  round  fhape,  and  deeply  in- 
dented. The  peal  is  employed  as  a  culinary  article  by  the 
natives.  The  tree  that  bears  it  exudes  a  yellowim  refm, 
which  produces  a  tolerable  varnifli.  This  tree  has  been  ge- 
nerally confounded  with  the  gockal- tree,  thatdiflils  the  gam- 
boge, and  from  which  feveral  hundred  weight  of  this  gum 
might  be  annually  drawn.  There  is  alfo  a  great  variety  of 
trees  which  grow  fpontaneoufly  in  the  woods  :  they  bear  dif- 
ferent fruits,  though  generally  more  or  lefs  of  an  acid  tafte, 
and  much  ufed  by  the  people  of  the  country  in  the  confec- 
tionary, which  forms  fuch  an  important  article  in  their  en- 
tertainments. 

The  nux  vomica,  which  muft  be  ranked  among  the  poi- 
fonous  plants,  is  a  native  of  this  ifland ;  but  is  applied  to  no 
ufe  whatever.  In  the  fame  clafs  may  be  placed  the  palma 
chrijlt,  from  whence  the  caflor  oil  is  extracted;  which  forms 
a  fmall  article  of  trade. 

The  banc-  is  a  kind  of  pulfe,  and  might  be  rendered  an 
article  of  very  great  utility.  Toe  (tern  of  this  plant  is  from 
three  feet  and  a  half  to  four  feet  in  length,  and  furni flies  a 
flax,  which  is  twitted  into  a  long  rope.  It  is  particularly 
employed  by  fiihermen  for  their  nets  and  lines,  from  the 

extraordinary 
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extraordinary  quality  it  poifefles  of  never  decaying  or  rotting 
id  water.  It  appears  to  be  deficient  in  elaiticity  ;  but  that 
may  arife  from  its  never  having  been  fulficiently  fteeped. 
From  fome  experiments  which  have  been  made,  its  ilrength 
appears  to  be  in  the  proportion  of  five  to  four  with  European 
cordaoe. 

The  diftric't  of  Matura  produces  fix  different  kinds  of  (limb, 
on  which  infects  depofit  the  laca.  The  description  of  this 
infect  by  Roxburgh,  in  the  fecund  volume  of  the  Afiatic 
Keiearches,  is  very  correct.  The  Ceylon  laca  is  the  fame  as 
that  which  is  found  in  Pegu  ;  but,  though  it  is  found  in 
great  abundance  on  the  fhrubs  where  it  is  depofitcd,  the  in- 
habitants collect  no  more  than  is  neccilary  for  their  parti- 
cular ufe. 

The  plantations  of  cinnamon  abound  with  a  plant  which 
delicacy  forbids  us  to  defcribe.  It  is  called  baudura  by  thfc 
Cingalefe,  and  has  received  the  fcientific  denomination  of 
7ieJ]enthes  d'ljiillatoria  by  the  boumiits.  It  is  inaccurately 
reprefented  by  Burman,  and  in  Pennant's  View  of  iiindu- 
ftan.  It  has  been  equally  confidcred  and  examined  by  the 
antiquarian,  the  man  of  letters,  and  the  botanilt.  It  ilou- 
riihes  beneath  the  fhade  of  the  cinnamon-tree,  whofe  culture 
it  interrupts. 

The  trees  and  plants  in  Ceylon  are  very  numerous.  In 
the  di  drift  of  Columbo  alone,  there  are  not  lefs  than  three 
hundred  fpecies.  Many  of  them  appear  in  the  very  inade- 
quate catalogue  of  Palus  Hcrmanus  ;  from  whence  they  have 
been  transferred,  without  any  diitinetive  deicription,  to  the 
Thefaurus  Zeylanicus  of  Burman,  and  (o  on,  to  the  Flora 
Zeylanica  of  Linnaeus,  and  other  botanical  works.  Indeed, 
of  one  hundred  Cingalefe  names  given  by  Hcrmanus,  and 
adopted  by  Burman  and  Linmeu?,  there  are  not  ten  in  ufe 
among  the  natives;  and  the  relt  are  almoft  unintelligibly 
rendered  in  the  German  orthography. 

Of  the  timber  ufed  in  domcitic  articles,  &c.  thirty-nine 
of  the  moll:  remarkable  fpecies  have  been  collected.  Among 
them  the  kaloumidirie  is  difiinguilhed  by  very  fine  black  and 
vellowifii  veins;  the  Europeans  call  it  calcminder.  The  kad- 
bumbirit:  has  the  fame  itreaks  as  the  former,  but  not  quite 
fo  large.  Very  beautiful  articles  of  furniture  are  made  of 
them  both. 

There  are  alfo  the  fatin  wood,  called  bourouth  ;  the  tch'a,  or 
teak,  employed  for  malts,  and  every  kind  of  fliipwright's  and 
carpenter's  work;  the  jack,  one  of  the  bread-fruit  trees,  the 
wood  of  which,  when  freth,  is  of  a  beautiful  yellow,  but 
changes  in  the  courfe  of  time  to  a  rcddilh  hue;  aaid  the 
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nedoun,  or  nindoiv,  which  is  very  ftrong.  The  two  lad  are 
employed  in  furniture  and  domeftic  ufes.  To  thefe  may  be 
added  the  nuga  gaba%  the  ebony?  &x. 

The  elephant  muft  take  the  lead  among  the  quadrupeds  in 
every  part  of  the  world  which  it  inhabits.  In  Ceylon  there 
are  two  fpecies ;  the  one  called  alleia,  which  has  no  teeth, 
or  at  leafl  very  fmall  ones;  and  the  other  called  acta,  which 
has  teeth  of  a  confiderable  length.  In  the  interior  parts  of 
the  ifland  they  are  very  numerous;  and  there  are  a  fufficient 
number  of  them  in  the  Englifli  poffeflions  to  do  confiderable 
mifchief  to  every  kind  of  agriculture. 

The  royal  tiger  is  not  an  inhabitant  of  this  ifland  ;  but  the 
leopard  is  very  common,  and  fome  of  them  have  been  taken 
that  meafured  five  feet  in  length. 

There  are  two  kinds  of  wild  cat,  one  of  which  is  not  ge- 
nerally known,  or,  at  leaft,  has  been  very  imperfectly  de- 
fer i  bed. 

The  wild  buffalo  is  found  in  the  forefts,  and  is  as  furious 
as  that  of  Bengal. 

The  wild  boar  is  equally  dangerous  with  the  buffalo,  and 
the  woods  alio  abound  with  them. 

There  is  the  axis,  or  Ganges  deer,  and  a  flag  whofe  colour 
is  gray,  tinged  with  a  fhade  of  red.  It  bears  a  greater  refem- 
blance  to  the  hart  of  Corfica,  than  to  any  other  of  its  clafs. 

Of  monkeys,  there  are  three  peculiar  kinds,  with  long  tails, 
and  pouches  under  the  chin.  The  hair  of  one  is  of  a  reddifh 
hue,  and  that  of  the  other  two  is  very  long  :  the  one  is  white, 
and  the  other  black;  but  all  of  them  have  long  beards, 
which  fpread  over  their  cheeks.  They  are  very  fagacious, 
well- tempered,  and  tractable,  as  well  as  full  of  trick  and 
amufing  playfulnefs. 

The  floth  is  not  very  common  ;  it  is  from  feven  to  eight 
inches  in  length,  and  is  born  with  a  thick  covering  of  hair. 

The  pangolin  is  very  common  in  Cevlon,  and  called  kabal- 
vae'ia.  It  is  accurately  defcribed  by  feveral  naturalifts;  but 
the  print  of  it,  in  Button,  is  ill  defigned.  It  is  there  repre- 
fented  as  walking  on  its  fore-feet,  in  common  with  other 
quadrupeds;  whereas  it  actually  walks  on  the  metatarjus, 
turning  the  toes  downwards.  This  animal  can  never  be  pre- 
served alive,  from  the  impracticability  of  providing  a  fufficient 
quantity  of  ants  (which  are  it's  only  food)  tofuliain  it. 

There  is  alfo  the  viverra  ichneumon,  which,  by  the  Eu- 
ropeans, is  called  mongoos.  It  has  been  generally  believed 
that  this  animal  inflinctively  applies  to  the  medicinal  aid  of 
a  certain  plant,  which  acts  as  a  counter- poifon  when  it  has 
been  bit  by  a  ferpent.  The  natives,  however,  are  not  ac- 
quainted 
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quainted  with  any  plant  that  ptffieffes  this  falutary  quality. 
It  is,  neverthelefs,  aflertcd  by  them,  that  the  mongoos  has 
been  feen  to  attack  the  cobra  di  capello ;  when,  though  fe- 
vertly  bitten,  it  has  killed  the  ferpent,  and  eaten  a  partTof  it, 
without  any  vifible  elle&s  of  poifon. 

Of  fquirrels  there  are  two  fpecies.  One,  which  is  called 
lacna,  has  a  red  nofe  quite  flat,  and  long  black  tail,  which  is 
only  found  in  the  woods  ;  the  other,  called  dandu  la  na,  with 
yellow  longitudinal  flreaks,  frequents  gardens,  where  it  de- 
ftroys  every  kind  of  fruit. 

The  hares  are  large,  but  inferior,  as  a  food,  to  thofe  of 
Europe.  There  are  otters,  but  they  are  very  rare,  and  feldom 
feen.  The  porcupine  is  to  be  found  every  where  in  the 
woods,  and  may  be  readily  tamed  into  all  the  familiarity  of 
a  domeftic  animal. 

There  are  two  fpecies  of  rats,  which  infeft  the  houfe  and 
the  garden  :  one  of  them  is  called  the  ?nufk-rat,  which  is  fo 
well  known  in  the  peninfula. 

There  is  one  of  four  fpecies  of  bats  known  here,  which  is 
called  the  flying  fox  ;  its  French  name  is  rouffette :  it  is  well 
known  in  the  peninfula,  and  feeds  only  on  fruit. 

The  birds  are  among  the  moft  beautiful  productions  of  this 
ifland;  but  their  prevailing  haunts  are  in  the  eaftern  parts: 
the  number  of  them  is  comparatively  fttliH  in  the  vicinity  of 
Columbo.  Not  more  than  thirty  fpecies  of  them  have  been 
alcertained  fince  the  Englifh  have  become  its  inhabitants. 
Among  thefe  are  the  pelican,  the  flamand,  the  great  and  imall 
Greek  pigeon,  the  rollieu  of  Mindanao  of  Briflbii ;  a  beautiful 
cuckoo,  with  variegated  plumage,  called  kouroulongjia\  the 
maynat;  two  fly-catchers,  with  two  long  feathers  in  the  tail, 
the  one  with  a  black  head  and  white  body,  the  other  with  a 
blue  head  and  reddifh  back ;  and  an  abundance  of  wood- 
peckers, with  golden  plumage. 

Among  the  fifh  which  have  yet  been  obferved,  and  are 
not  generally,  if  at  all,  known,  is  a  ray,  with  a  projecting 
fnout  like  that  of  a  dog,  and  of  a  brown  colour,  with  a  green 
tinge  on  the  upper  fide.  The  fifhermen  appear  to  have  a 
knowledge  of  the  crimp- fifh. 

The  number  of  ferpents  is  very  great,  and  the  larger  part 
of  them  are  of  a  poifonous  nature  ;  nor  can  they  be  generally 
known,  as  none  of  them  exactly  correfpond  with  the  prints  of 
RuflVI. 

The  cobra  di  capello,  whiclrW a  well  known  and  mod  for- 
midable reptile,  is  a  native  of  Ceylon.  It  ha.-  a  broad  neck, 
and  a  mark  of  dark  brown  on  the  forehead;  which,  when 
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viewed  in  front,  has  the  appearance  of  a  pair  of  fpe&acles  5 
but,  being  regarded  from  behind,  is  like  the  head  of  a  eat. 
Tts  back  is  of  a  gray  colour,  and  has  fome  dulky  fpots  on  the 
belly*.  No  other  kind  of  this  ferpeut  has  been  feeii  here,  The 
natives  confider  it  as  an  object  of  veneration,  and  do  not  fufYer 
it  to  be  deftroyed.     It  loves  to  inhabit  dilapidated  buildings. 

The  large  it  of  all  the  ferpents  is  the  pimpboura.  The  writer 
of  this  memoir  has  kirn  one  preierved  in  fpirits,  of  eioht  feet 
and  an  half  in  length,  and  thirteen  inches  in  circumference, 
which  was  quite  young.  It  is  this  fpeeies  that  h  accufed  of 
fwallowing  bullocks  and  buffaloes.  But,  however  that  may 
be,  the  Cmgalefe  aiTert,  in  the  mod  pofitive;  manner,  that 
there  are  ferpents  which  are  ten  inches  in  cliameier,  and  that 
fome  have  been  taken  with  a  hog  in  their  belly.  Nav,  it 
was  declared,  with  equal  folemnity,  that  one  of  then  had 
been  opened,  in  which  was  found  the  horn  of  a  buffalo. 

The  moft  curious  ferpent  of  this  iiland  is  the  potanga, 
which  is  faid  to  grow  to  a  moft  enormous  fize.  One  of 
them,  when  only  four  feet  and  a  half  in  length,  and  half 
an  inch  in  diameter,  had  i'exen  young  ones  in  it.  Thefe  two 
fpecies  are  remarkable  for  two  fhort  thick  orickles,  conti- 
guous to  the  anus. 

There  is  alfo  the  depatuala,  a  third  kind  of  the  anguis  of 
Linnaeus.  Some  have  defcribed  it  as  poiTefling  two  heads. 
It  appears  to  confider  its  tail  as  a  defence,  from  the  violence 
of  its  motion  whenever  it  is  attacked. 

The  fifhennen  taught  an  extraordinary  ferpent,  fome  time 
iince,  at  lea,  of  the  length  of  fifty- feven  inches  and  a  half, 
of  which  there  does  not  appear  to  be  any  description  in  any 
work  of  natural  hiftorv;  though  Pennant's  View  of  Hinduftan 
contains  an  account  of  one  that  bears  fome  i'mall  refemblance 
to  it. 

Of  the  lizard  tribe,  the  crocodile  is  the  moft  considerable  ; 
it  is  the  inhabitant  of  all  the  lakes  and  rivers  in  Ceylon,  but 
is  feldom  feen  in  the  vicinity  of  the  fea.  There  are  two  kinds 
of  laguna\  one  of  them  is  feven  feet  long,  and  is  fuppofed  to 
be  the  fame  as  that  which  is  fo  well  known'  011  the  coait  of 
Coromandel.  There  is  alfo  a  final!  lizard  with  a  prickly  back, 
like  the  camelion  :  to  which  may  be  added  a  fmall  fpotted 
lizard,  which,  from  its  meafured  and  tuneful  cry,  has  ac- 
quired the  name  of  the  pinging  lizard ;  and  the  real  camelion. 

The  toads  are  not  of  a  larguTizc,  like  thofe  of  Bombay. 

1  The  infeels  are  innumerar^F  The  genus  of  the  J'carabceus 

is  the  moft  abundant,  but  that  of  the  mantis  of  Linnaeus  is 

the  moft  curious.     The  fhapes  it  produces  are  very  various 

and  extraordinary.     One  of  them,  of  which  Colonel  Agnew 

made 
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made  a  drawing,  is  called   the  animated  leaf  from  the  re- 
femblance  of  its  wings  to  the  lear  of  a  tree. 

There  are  five  fpecics  of  the  golden -eoiou red  eoreinelle  of 
Linuanis. 

A  grafshoppcr,  with  black,  prickly,  tuberculous  horns, 
terminated  by  two  large  yellow  knobs. 

A  ipider,  whole  venom  and  bite  are  as  potent  and  dangerous 
AS  thole  of  a  ferpent :  fortunately,  this  infect  is  very  rare. 

A  black  ha';rv  icorpion,  about  four  inches  in  length. 

Of  butterflies  there  are  about  twenty  fpecics,  foine  of 
which  are  well  known. 

The  pbal&na,  a  fpecics  of  which  is  to  be  found  in  a  trea- 
tife  publifhed  in  France  on  foreign  butterflies. 

The  tcrmes,  or  what  is  called  the  white  ant,  infefts  this 
ifland  as  well  as  the  peninfula. 

Laftly,  There  are  a  great  number  of  ticks  found  on  different 
animals,  fuch  as  the  rat  hguana,  water  birds,  pangolin,  8tc. 
The  tick  found  on  the  rat  is  remarkable  for  the  extraordinary- 
manner  in  which  it  moves,  having  its  mouth  and  belly  turned 
upwards. 

The  more  of  Trincomalee  abounds  in  (hells;  but  they  arc 
all  mentioned  in  Rumplici's  work  on  Conchology. 

With  relpect  to  pearls,  it  may  be  obferved,  that  the  (hell 
in  which  thev  are  found  is  a  mvtiius,  and  not  an  oyfter.  The 
defcription  of  it  is  very  correctly  given  in  the  Afiatic  Re- 
fearches.  All  banks  are  not  equally  productive  of  the 
pearl ;  for,  though  the  (hells  in  which  it  is  generally  found 
are  very  plentiful  on  the  Chiiau  banks,  there  is  very  feldom 
found  a  tingle  pearl  in  them ;  whilft,  further  up  the  gulph, 
a  pearl  is  found  in  almott  every  (hell  of  a  certain  flze  that  is 
Opened. 

There  are  the  common  cry  utilizations  of  fa  pphires,  rubies, 
topazes,  kouroundous,  tourmalines,  and  rock  cry  (la  Is. 

Rome  de  rifle  has  given  a  defcription  of  a  precious  (lone 
that  unites  two  ditiinct  colours  ;  and  fuch  a  {tone  is  faid,  and 
generally  believed,  to  have  been  found  by  the  adigar,  or 
prime  miniiter,  of  the  king  of  Candy,  on  his  return  from 
an  embaffy  to  Col  umbo  :  it  unites  the  colours  of  the  fapphirc, 
the  ruby,  and  the  topaz.  The  account  adds,  that  it  was  in- 
flantly  prefented  to  the  king. 

The  foil  around  Col um bo  is  a  brittle  clay,  with  a  mixture 
of  ferruginous  particles.  It  is  generally  covered  with  a  land, 
whofe  fertility  i*  equal  to  that  of  the  richelt  earth.  On  the 
fea  more,  and  in  fome  dihincr.  parts,  there  are  hillocks  of  a 
dark  gray  earth,  which  appear  to  compofe  a  iiratum  imme- 
diately beneath  that  already  mentioned. 

There 


J?% 


Natural  Productions  of  the  Tfland  of  Ceylon, 


There  is  every  reafon  to  fuppofe  that  there  are  extinguished 
volcanoes  in  Ceylon,  from  the  fpecimens  of  volcanic  (lores 
which  have  heen  collected  at  Trincomalee.  This  opinion  is 
fupported  by  the  account,  that  there  is  a  lake  near  the  fum- 
mit  of  Adam's  Peak,  whofe  height  is  conjectured  to  be 
1500  fathoms  above  the  level  of  the  fea.  It  received  this 
name  from  the  Portuguefc ;  but  the  Cingalefe  call  it  Sana- 
male.  According  to  the  tradition  of  the  country,  it  was 
Buddah,  the  founder  of  the  government,  and  to  whom  the 
inhabitants  pay  almoft  divine  honours,  who  left  the  mark  of 
one  of  his  feet  on  this  mountain,  while  the  impreffion  of  the 
other  was  found  in  Siam. 

Table  of Obfervations  on  the  general  Jlafe  of  the  Atmofphere 
in  Columbo,  which  proves  the  unexampled  uniformity  of  its 
Climate y  both  as  to  its  temperature  an  1  the  regular  denfity  of 
the  Air.  The  variation  of  the  barometer  in  twelve  months 
is  only  0*36  of  an  Englifh  inch,  and  that  of  Fahrenheit s 
thermometer  only  13  degrees. 
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XXVII.  Memorandum  refpecling  the  "Hunting  Eftablijhment 
of  Tippoo  Sultaun,  at  Seringapatam  ;  with  an  Account  of 
the  Chetas  fent  to  his  Majcjiy,  and  now  kept  in  the  Tower 3 
London  *. 


T, 


H  E  principal  amufement  followed  by  Tippoo  Sultaun, 
at  Seringapatam,  for  feveral  years,  was  to  hunt  antelopes  with 
chetasf.  His  predilection  for  this  diverfion  was  manifefted 
in  the  precautions  taken  to  preferve  the  game,  and  the  at- 
tention paid  to  render  the  fport  as  perfect  as  poffible.  A 
considerable  tract  of  ground  to  the  fouth-weft  of  Seringapa- 
tam, and  called  the  rumna,  was  'exclufively  appropriated  for 
the  maintenance  of  the  game,  and  guarded  with  the  ulmoft 
vigilance.  There  were  Teveral  hunting  bungalows  J  in  dif- 
ferent part3  of  the  rumna  for  the  fultaun  to  retire  to  after  the 
fatigues  of  the  day.  To  each  of  thefe  was  attached  a  fmal! 
eftablifhment  of  fervants,  who  were  refponfible  for  the  care 
of  the  buildings  and  gardens  §.  The  number  of  chetas  in 
Tippoo's  pofleffions  at  the  period  of  the  capture  of  Seringa- 
patam amounted  to  fixteen ;  the  greater  part  of  them  were 
well  trained.  Each  cheta  had  an  etiablifhment  of  four  menjj, 
one  cart,  and  four  bullocks ;  and  the  whole  were  under  the' 
fuperintendance  of  a  meer  fhikar,  or  chief  huiitfman,  with  a 
certain  number  of  afliftants. 

Whenever  Tippoo  determined  to  take  the  amufement  of 
hunting,  one  day's  notice  was  generally  given  to  the  huntf- 
men,  to  prepare  the  chetas  and  bullocks ;  and  on  the  even- 
ing preceding  the  day  appointed  for  this  amufement,  fix  or 
eight  chetas  were  carried  out  to  fome  village  near  the  fpot 
of  the  rumna  fixed  on  as  the  rendezvous  for  the  hunters.  At 
day-break  the  following  morning,  the  fultaun,  accompanied 
by  one  or  two  of  his  fons,  and  ten  or  twelve  favourite  noble- 
men, proceeded  to  the  rumna.  On  thefe  excurfions  he  was 
attended  by  a  few  horfemen,  and  fome  officers  called  Moota- 

*  From  the  famr. 

\  A  fpecies  of  fpotred  tieer,  and  known,  in  the  relations  of  travellers, 
under  the  name  of  hunting  leopard. 

\   A  name  ufed  in  India  for  a  fmall  light  building. 

§  Each  of  thefe  gardens  contained  four  fmail  but  neat  buildings  regu- 
larly difpolod,  and  fionting  each  other;  the  ground  between  them  being 
laid  out  in  walks  of  cyprefs  trees.  The  ground  adjacent  ro  the  buildings 
was  alfo  laid  out  in  eat  dens;  and  the  whole  was  furrounded  by  a  thick 
hedge,  through  which  there  were  entrances  and  gates. 

N.  li.  The  fultaun  choll*  whichever  of  the  buildings  he  preferred,  and 
the  party  took  the  others. 

Jj  One  huntOnaBj  two  keepers,  and  one  bullockman. 

farrikas, 
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furrikas,  (independent  officers,  not  belonging  to  any  corps,) 
wh:>  were  conltantlv  attached  to  the  fultaun's  perfon,  and 
remained  near  him  on  all  occafions,  both  at  the  palace  and 
in  the  field.  Very  little  (late  was  obferved,  and  no  perfons 
were  prefent  but  thole  who  received  particular  invitations. 
The  fuliaun  generally  reached  the  rumua  about  fix  o'clock* 
ami  then  immediately  the  hunt  took  place  as  follows: 

Each  cheta  was  carried  on  a  light  cart,  drawn  by  two  bul- 
locks regularly  trained  for  the  purpofe.  The  huntiman  of 
each  cheta  was  feated  on  his  refpecYive  cart,  and  the  other 
attendants  ran  clofe  to  it  on  foot.  The  carls  followed  each 
other  in  regular  fuccefiion,  the  meer  (hikar  conducting  the 
leading  cart.  The  cheta  was  hood-winked,  and  all  thefpec- 
tatnrs  and  fportfmen  kept  clofe  to  the  carts,  and  endeavoured 
to  preferve  filence  in  order  not  to  alarm  the  game. 

The  huntimen  followed  any  direction  acrofs  the  country 
which  they  thought  proper.  On  difcovering  a  herd  of  deer, 
thev  proceeded  with  more  caution,  and  endeavoured  to  take 
up  fnch  a  pofition  as  mould  oblige  the  antelope,  when  chafed, 
to  rim  uphill,  or  over  broken  ground;  in  either  of  which 
cafes,  the  probability  of  fuccels  is  much  in  favour  of  the 
cheta.  When  they  arrive  within  four  or  five  hundred  yards 
of  the  game,  the  men  on  foot  turned  the  cheta's  head  towards 
the  antelope,  uncovered  the  cheta's  eyes,  and  then  let  him 
loofe.  ■» 

The  great  aim  of  the  cheta  is  to  place  himfelf  exactly  be- 
hind his  prcv  ;  and  the  fkill  and  caution  he  difplays  in  at- 
taining his  object,  conftitutes  one  of  the  principal  beauties  of 
this  divcriion.  The  cheta  continues  to  be  very  cautious  till 
he  is  within  two  hundred  yards  of  the  antelope ;  he  then 
gets  bolder,  begins  to  run,  and  follows  his  prey  with  the 
greateft  rapidity  for  about  three  or  four  hundred  yards,  when 
he  is  either  fuccefsful,  or  gives  up  the  chafe.  In  the  latter 
cafe,  he  generally  moves  about  (lowly,  and  prowling,  till  Ins 
keener  comes  up  :  the  chela  then  fu  tiers  himfelf  to  be  hood- 
winked, and  conveyed  back  to  the  cart.  If  the  cheta  has 
been  fuccefsful,  after  feizing  the  antelope,  he  holds  it  by  the 
neck  with  his  mouth,  in  iuch  a  manner  as  not  to  hurt  it, 
and  keeps  the  prey  down  on  the  ground  in  this  pofition  until 
the  keeper  arrives  :  he  is  then  hoodwinked  ;  the  throat  of  the 
antelope  is  cut,  and  a  leg  or  two  given  to  the  cheta  as  his 
reward  ;.  after  which  he  is  carried  oack,  without  any  diffi- 
culty^ to  the  cart.  If  it  mould  be  wilhed,  however,  the  an- 
telope  may   be   taken  alive  *  from  under   the  cheta,  who, 

*  This  U  feldoai  pra&ifed*  and  requires  management  and  donfitiefice  ill 

when 
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when  hoodwinked,  is  perfc&ly  manageable.  The  fpeelators 
keep  at  a  proper  distance  till  the  huntfman  has  covered  the 
eyes  of  the  cheta,  but  they  may  always  choofe  their  ground 
in  luch  a  maniuir  as  to  fee  the  whole  of  the  hunt. 

A  cheta  will  run  two  or  three  times  in  a  day,  and  often 
is  fuccefsful  in  every  ehace.  He  always  felec-is  the  large  11 
buck  of  the  herd,  though  it  fliould  not  he  in  fo  favourable 
a  portion  for  his  purnpfe  as  many  other  fmaller  deer.  In 
large  herds,  two  or  lour  che.las  are  let  out,  and  then  the  fport 
is  highly  divcrlhied  and  interesting. 

After  hunting  until  len  or  eleven  o'clock,  the  fultaun  re- 
tired with  the  party  to  the  next  bunoalow,  where  he  palled 
the  remainder  of  the  day,  and  in  the  evening  returned  to  his 
palace  in  Seringapatam. 

A  Dtfcripiion  of  the  Cheta*. 

The  cheta  is  the  animal  mentioned  by  Tavernier,  Bernier, 
and  other  eaftern  travellers,  under  the  name  of  the  hunllvg 
leopard.  It  differs,  however,  from  the  leopard  properlv  (u 
called,  in  the  following  particulars  : 

Firft,  in  fhape. — It  is  of  a  long  make,  narrow  deep  chert, 
and  (lender  waift.  Its  legs  alfo  are  very  long  in  proportion 
to  the  body;  in  which  particular,  as  well  as  in  its  general 
form,  it  bears  a  greater  rcfemblance  to  the  gte-hound  than 
to  its  cogeners  of  the  feline  tribe. 

2dly,  The  fize  of  the  cheta's  head  is  fmaller  in  proportion 
to  its  body  than  that  of  the  leopard,  or  of  mod  other  qua- 
drupeds.. The  colour  of  the  iris  is  of  a  deeper  yellow  than 
in  the  leopard,  and  its  face  is  difiinguifhed  by  a  dark  line 
reaching  from  the  corner  of  the  eve  to  that  of  the  mouth  on 
each  fide. 

3dly,  The  hair  on  the  throat,  breaft,  bellv,  and  the  under 
fide  of  the  tail,  is  much  longer  than  on  the  other  parts  of  the' 
body;  it  is  of  a  duiky  white  colour,  with  few  or  ifo  fpots. 
The  hair  on  the  upper  part  of  the  neck,  and  on  the  fhoukk •: >•, 
is  alfo  fomewhat  longer  than  on  the  bodv,  though  not  fu  rri- 
ciently  fo  to  entitle  the  cheta  to  the  fpeeifi-c  name  of  1  v/^ 
Zuhata,  which  Limueus  has  given  it. 

4thly,  1  ne  fpots  on  the  cheta,  inliead  of  being  difpofed 
in  circles  like  thofe  of  the  leopard  and  panther,  are  each 
diftin£t.  The  body  and  limbs,  excepting  where  the  long 
hair  extends,  are  thickly  covered  with  thei'e  fpots,  varying  in 
ftze,  of  a  dark  colour,  and  a  round  or  oval  fhape,  on  a  light 

*  This  defcription  was  written  by  J.  Fleming,  Efq.  of  the  Bengal  Me- 
dical Eftablifhment  >  and  the  other  parts  of  the  memorandum,  by  Caj-t. 
Sydenham. 

tawnv 
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tawny  brown  ground.  The  cars,  which  are  fhort  and  round, 
are  each  marked  behind  with  a  broad  dark  bar;  and  the  tail, 
which  is  long,  (lender,  and  fomewhat  bufhy  at  the  end,  is 
marked  with  four  inch  bars  from  the  tip  upwards. 

^thly,  The  laft  and  principal  difference  between  the  cheta 
and  leopard  is  in  refpeel:  to  difpofition.  The  leopard  is  inca- 
pable of  being  tamed,  and  always  retains  its  fierce  malevolent 
habits.  The  cheta  is  eafily  broken  in,  and  trained  for  the 
chace.  I  have  never  feen  one,  however,  that  could  be  faid 
to  be  thoroughly  tamed.  It  ilill  retains  fome  fhare  of  its 
natural  ferocity  and  treachery,  which  it  betrays  by  its  reft- 
leflnefs,  the  obliquity  of  its  movements,  and  the  duplicity  of 
its  looks.  It  fuffers  no  one  to  approach  it  familiarly  but  its 
keeper,  and  even  he  careflfes  it  with  caution  and  diffidence. 
It  muft  be  led  to  the  chace  chained  and  hoodwinked  ;  and 
all  that  can  be  expected  from  it,  even  when  it  has  been  care- 
fully trained,  is,  that  it  mould  return  quietly  to  its  keeper 
when  the  chace  is  over. 

The  fize  of  a  full  grown  cheta  is  as  follows : 

Fr.   In. 
Length  from  the  nofe  to  the  tail       3     8 
Length  of  the  tail  -  *         23 

Height  at  the  moulder  «■         34 

Height  at  the  rump  -         2     3 

Mr.  Pennant's  description  of  the  cheta  (Hift.  of  Quadr. 
vol.  i.  p.  284)  is  tolerably  correct ;  but  his  figure  is  a  very- 
bad  one,  and  conveys  a  very  erroneous  idea  of  the  fhape  of 
the  animal. 

The  chetas  prefented  to  his  majefty  by  the  court  of  direc- 
tors, were  caught  in  the  woods  near  Rydroog.  They  are 
about  three  years  old  *,  were  trained  at  Seringapatam,  and 
have  been  frequently  hunted  by  Tippoo  Sultaun. 

Their  daily  food  is  fix  pounds  of  mutton,  with  as  much 
water  as  they  can  drink.  This  allowance  is  fometimes  varied 
to  three  fowls.  A  mqffhla,  or  mixture  of  fpices,  is  given  to 
them  once  a  day  with  their  food,  and  ferves  to  keep  them  in 
health  and  fpirits. 

Each  cheta  has  two  keepers ;  and  one  cart,  with  two  trained 
bullocks,  was  fent  at  the  fame  time  as  a  fpecimenof  the  carts 
ufed  at  Seringapatam.  The  cart  fent  to  his  majefty  was  ac^ 
tually  one  o?  the  fultaun's,  and  has  frequently  been  ufed 
by  him ;  and  the  bullocks  were  alfo  part  of  his  hunting 
■eftablilhment. 


Now  about  Jtir. 

XXVIII.  Pro* 
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HE  Inftitute,  in  the  public  fitting  of  July  4,  propofed 
the  following  questions  as  the  fubjecT:  or  prizes : 


bl lowing  quefti 

PRIZE   QUESTIONS. 

Mathematics.— -To  determine  the  means,  as  far  as  poffible, 
for  leSTening  the  lee-way  of  a  {hip  of  war  when  failing  on  an 
oblique  courfe,  by  combining  together  the  manner  mod  fa* 
vourable  for  that  purpofe,  the  form  of  the  keel,  the  draught 
of  water,  the  pofition  of  the  main  beam,  and  Stability. 

In  the  year  1793  tne  Academy  of  Sciences  propofed  this  as 
the  fubjeci  of  a  prize  for  1795  ;  it  was  fupprefled  before  any 
paper  was  received  in  anfwer  to  it :  but  the  Clafs  of  the  Ma- 
thematical and  Phyfical  Sciences,  being  defirous  to  fulfil  the 
engagement  contracted  by  the  Academy,  and  considering, 
beSides,  that  this  Subject  is  of  great  importance  for  the  navy, 
have  thought  they  could  not  do  better  than  to  propofe  it  again. 

The  Clafs  are  too  fenfible  of  the  difficulty  attending  this 
problem  to  require  or  to  hope  for  a  folution  from  theory 
alone,  but,  without  prefcribing  rules  in  that  refpect,  they 
invite  learned  navigators  to  treat  the  queStion  principally  by 
means  of  observations,  deduced  either  from  their  own  expe- 
rience or  taken  from  thole  journals  in  which  the  commanders 
of  veflels  give  an  account,  at  the  conclusion  of  a  campaign 
or  the  end  of  a  voyage,  of  the  circumftances  which  have  oc- 
curred in  regard  to  the  rate  of  failing  of  their  refpective  mips. 

The  prize  will  be  a  gold  medal  of  the  value  of  a  chilio- 
gramme,  and  will  be  decreed  in  the  public  fitting  of  Mefli- 
dor  5,  an.  11  (July  4,  1803).  The  anfwers  will  be  received 
till  the  lit  of  Germinal,  an.  II,  (March  32,  1803,)  and  not 
beyond  that  period. 

Phyjics. — The  Clafs  of  the  Phyfical  and  Mathematical  Sci- 
ences of  the  Inititute,  charged  with  propofing,  for  the  year  9, 
the  fubject  of  a  prize,  think  it  their  duty  to  adopt  a  queltion 
the  folution  of  which  mult,  accelerate  trie  progrefs  of  an  in- 
teresting part  of  natural  hiftory.  The  Science  of  organized 
bodies  confifts,  in  a  particular  manner,  in  a  knowledge  of 
their  organization,  which  is  distinguished  into  internal  and 
external.  The  external  figns,  called  characters,  the  firfl  Stu- 
died and  the  firSt  known,  are  of  ule  to  indicate  the  internal 
organization^  from  which  they  are  derived,  and  which  always 
ought  to  have  an  influence  on  their  existence.  Thefe  two 
parts  of  the  fcience  intimately  connected,  tend  mutually  to 
1    Vol.  X.  M  throw 
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throw  light  upon  each  other.  Thus  anatomy  furnifhes  zoo- 
logy with  the  bafes  of  its  grand  divifions;  it  affords  it  the 
means  of  characterizing,  with  precifion,  the  different  clafiea 
and  families  of  animals,  and  of  explaining  the  caufes  of  their 
manners  and  habits,  and  of  the  mode  in  which  they  feed. 

The  philofophy  of  vegetables  ought  to  render  the  lame 
fervice  to  botany.  By  the  exertions  of  Grew,  Malpighi, 
Licwcnhoek,  Duhamel,  Bonnet,  Sennebier,  and  other  re- 
fpeclable  philofophcrs,  it  has  been  already  enriched  with  a 
great  number  of  infill  ated  observations,  which  may  ferve  as 
guides  in  future  researches.  It  has  exhibited  to  us  in  thofe 
of  C.  Desfontaincs,  the  difference  which  exiles  in  the  difpo- 
fition  of  the  ligneous  and  utricular  parts  of  the  monocoty- 
ledon and  dicotyledon  plants.  This  labour,  which  has  en- 
abled the  Science  to  make  a  great  progrefs,  deferves  to  be 
followed  in  the  Subdivisions  or  thefe  two  grand  claffes,  and 
in  the  plants  known  by  the  name  of  acotyledons,  compofing 
the  cryptogamia  fyiiem  of  Linnaeus.  We  mult  aflure  our- 
felves,  by  ftudying  the  internal  organization,  whether  the 
latter  ought  to  continue  to  form  a  third  divinon,  or  whether 
they  ought  to  be  joined  to  one  of  the  other  two.  The  fcience 
has  (till  a  great  intereft  to  determine  the  internal  ftruclure 
of  vegetables  compoiing  the  grand  families  acknowledged  by 
all  botanifts.  It  ought  to  verify,  whether  each  of  them  has 
a  peculiar  internal  organization,  common  to  all  the  plants  of 
its  order,  and  different  from  that  of  the  other  families.  It 
will  endeavour  to  difcover  their  affinity  determined  ac- 
cording to  their  external  characters,  and  confirmed  in  the 
fame  degree  by  inSpecting  their  internal  organs.  It  will 
examine  what  caute  determines  the  union  or  reparation  of 
the  fexes  ;  the  exigence  or  non-exifience  of  the  corolla  ;  the 
unity  or  plurality  of  its  parts  ;  the  number  and  relative  fitua- 
tion  of  its  Sexual  organs  :  in  a  word,  the  characters  of  the 
iirlt  line,  derived  from  the  effentiai  organs,  are  invariable  in 
all  the  known  families.  Thefe  grand  external  differences  are 
the  confequence  only  of  a  concealed  compofition,  which  it  is 
necefiary  to  unveil.  The  iirft  discoveries  pave  a  way  to  new 
ones,  and  the  Secondary  differences  will  fuccefiively  become 
objects  of  attention  when  the  firfl  have  been  confirmed. 

From  thefe  confiderations,  the  clais,  circumfcribing  their 
views,  reduce  their  queftion  to  the  following: 

To  eftablifh  the  general  relations  which  exift  between  the 
internal  and  external  organization  of  vegetables,  particularly 
in  the  grand  families  of  plants,  generally  acknowledged  by 
an  botanifts. 

The  authors  are  requefted  to  accompany  their  defcriptrons 
with  -drawings,  carefully  representing  the  organs  deScribed ; 

and 
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and  to  confine  themfclves  to  a  fmall  number  of  families, 
multiplying  the  examples  in  each.  They  ought,  above  all^ 
to  infill  on  the  relations  and  differences  of  the  families  di- 
ftinguiftied  by  characters  of  the  firft  value ;  and  they  mud 
avoid  reducing  their  labours  to  compilations  from  the  authors 
who  have  written  on  the  fame  fubjecl:. 

The  prize  will  be  a  gold  medal  of  the  value  of  rive  hecto- 
grammes of  gold;  it  will  be  decreed  in  the  public  fitting  of 
Mefudor  15th,  year  11,  (July  4,  1803).  The  anfwers  will 
be  received  till  the  1  ft  of  Germinal,  (March  22,)  year  11,  and 
not  beyond  that  period. 

Tire  Clafs  of  the  Moral  and  Political  Sciences  propofed 
the  following  queftion  : 

To  compare  the  geographical  knowledge  of  Ptolemy,  in 
regard  to  the  interior  or  Africa,  with  thofe  tranfmitted  to  us 
by  later  geographers  and  hiftorians,  excepting  Egypftnd  the 
coafts  of  Barbary,  from  Tunis  to  Morocco. 

The  prize  will  be  five  hectogrammes  of  gold  (truck  into 
a  medal :  it  will  be  determined  in  the  fitting  of  Vende- 
miaire  15th,  year  11,  (7th  October,  1802).  The  anfwers 
will  be  received  till  the  15th  Mefiidor,  year  10,  (July  4th), 
1802),  artd  not  beyond  that  period. 

General  conditions  to  be  obferved  by  the  candidates  for 
the  prizes  whatever  be  the  fubjecl:. 

No  paper  tranfmitted  in  anfwer  to  the  queftions  mu ft  bear 
the  name  of  the  author,  but  be  diftinguimed  only  by  a  de- 
vice:  a  fealed  note  may  be  attached  to  it,  containing  the 
device,  and  the  name  and  addrefs  of  the  author.  This  note 
will  not  be  opened  by  the  Inftitute  except  in  the  cafe  of  the 
piece  having  gained  the  prize. 

The  anfwers  may  be  tranfmitted  to  the  Inftitute,  fending; 
the  packet  containing  it  poft  paid.  They  may  be  addrefl'ed 
alfo,  poft  paid,  to  one  of  the  fecretaries  of  the  Clafs  at  Paris, 
or  be  delivered  into  his  hands:  in  the  la  ft  cafe,  the  fecretary 
will  give  a  receipt  for  it.  The  Inftitute  informs  the  compe- 
titors that  it  can  return  no  memoirs,  drawings,  or  machines, 
tranfmitted  to  them  ;  but  the  authors  will  always  be  allowed 
to  have  copies  of  the  memoirs  and  drawings,  and  models  of 
the  machines.  A  commilTion  of  the  Inftitute  will  deliver  the 
gold  medal  to  the  bearer  of  the  receipt;  and,  in  cafe  there  is 
no  receipt,  the  medal  will  not  be  delivered  but  into  the  hands 
of  the  author,  or  fome  one  properly  authorized  to  receive  it. 

The  following  account  of  the  mathematical  labours  of  the 
Clafs  of  the  Mathematical  and  Phyfical  Sciences  during  the 
third  quarter  of  the  year  9,  was  read  by  Delambre  : 

Memoir  on  achromatic  glajfes^  adapted  for  the  mcafurcment 
tf  angles  \  and  on  the  advantages  %vhicb  may  be  derived  ;?om 
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double  refraclhn  for  the  accurate  meafurement  offmaU  angles: 
by  C.  WJcbon, — After  an  interefting  hiftorical  notice,  the 
abject  of  vvhich  is,  ift,  To  claim  the  invention  of  achromatic 
glafiTes  tor  the  learned  Morehall,  who,  about  the  year  1743, 
found  means  to  deftroy  the  aberration  of  fphericity  and  re- 
frangibility  bv  employtijg  fubftances  of  different  refracting 
powers  :  2d,  To  call  to  remembrance  what  we  are  indebted 
to  the  learned  refearehes  of  drier  on  thisfubject,  C.  Rochon 
announces  that  he  lias  improved  the  inftrument  defcribed  in 
his  Refearehes  on  Mechanics  and  Phyfics,  printed  in  1783. 

Beccaria  has  ihown  that  rock  cryftal  may  be  cut  into- 
prifms  in  fuch  a  manner  as  not  to  produce  double  refraction. 
C.  Rochon  has  taken  advantage  of  this  difcovery  to  fubftitutc 
a  prifm  of  that  kind  in  the  room  of  two  variable  prifms  of 
glafs  wUk-h  he  employed  in  his  fir  ft  con  ft  ruction. 

A  new  improvement  enabled  him  to  obtain  the  meafurc 
of  angles  greater  than  the  diameter  of  the  fun  by  means  of 
two  prifms  of  rock  cryital  producing  double  refraction;  when, 
on  again  examining  Kuler's  theory  on  the  aberration  of  glafTes, 
he  found  that  it  was  polrrble  by  thefe  means  to  meafure  by 
his  inftrument  angles  of  a  more  confiderabre  extent;  fo  that 
at  prefent  it  can  be  conveniently  employed  for  determining 
the  respective  diftanecs  of  mips,  and  the  greater  or  lefs  varia- 
tions of  thefe  diftances:  an  advantage  obtained  but  imper- 
fectly bv  Ramfden's  inftrnment,  which  is  much  ufed  in  the 
Englifh  and  Spanifh  navies. 

Decifive  experiments  have  proved  to  C.  Rochon  the  ad- 
vantages of  his  inftrnment  over  thofe  of  the  celebrated  Englifh 
aTtift.  He  admits  the  great  difficulty  that  may  fometimes 
occur  in  conftructing  the  inftrument,  to  thofe  who  are  not 
well  acquainted  with  the  method  of  cutting  rock  cryftal.  He, 
however,  hopes  that  this  difficulty  will  be  furmounted  ;  and 
C.  Narci,  attached  to  the  agency  of  the  mines,  has  already 
conftruclcd  the  inftrument  with  all  that  degree  of  precifion 
which  can  he  defired. 

On  the  co-re Uit ion  of  geometrical  figures  :  By  Z/.  JV.  ilf, 
Carnot. — The  object  of  this  work  is  to  give  a  more  clear 
theory  of  pofitive,  negative,  and  imaginary  quantities;  and 
to  furnifh  more  general  and  certain  rules  for  the  changes 
which  a  formula  eftablifhcd  on  a  primitive  fy  ft  em  of  points 
and  lines  may  experience,  and  of  which  fome  parts  change 
their  refpective  pofitions.  Means  are  propofed,  alio,  for 
giving  the  enunciation  of  geometrical  problems  a  technicaf 
rorm'in  order  to  fhorten  them,  and  render  the  application  of 
them  cafier. 

To  illuftrate  his  method,,  and  (how  the  ufe  that  maybe 
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made  of  his  principles,  the  author  applies  them  to  a  great 
number  of  theorems  and  proportions,  feveral  of  which  are 
remarkable  for  their  fimplicity  and  elegance.  What  he  fays 
of  chords;  the  new  idea  he  gives  of  fines;  and  the  addrefs 
with  which  he  has  found  means  to  render  fenfible  to  the  eyes, 
in  one  figure,  the  principle  relations  that  exitt  between  the  line 
and  the  cofine  of  two  angles,  and  the  fine  and  cofine  of  their 
fum,  or  their  difference,  will  be  in  particular  di(iingui(hed. 

Memoir  on  the  theory  of  the  moon. — C.  Laplace  has  col- 
lected in  this  memoir  the  molt  inlerefting  refuhs  of  his  ana- 
lytical calculations  refpe6ting  the  theory  of  the  moon.  The 
equations  which  he  found  for  the  mean  longitude,  the  apo- 
geum  and  the  node,  and  the  happy  manner  in  which  he 
employed  the  inequalities,  either  in  longitude  or  latitude, 
to  deduce  from  them  the  oblate  form  of  the  earth,  are  aiready 
known.  He  now  announces  a  determination  no  lefs  curious, 
that  of  the  parallax  of  the  fun.  Mayer  made  a  fimilar  cal- 
culation; but,  befldes  that  the  analyfis  of  that  great  attro- 
nomer  was  lefs  profound,  he  was  far  from  having  fo  great 
a  number  of  observations  to  enable  him  to  determine  the 
precife  value  of  the  inequality  which  the  parallax  may  give. 
He  found  it  therefore  about  ,- too  fmall ;  whereas  C.  La- 
place has  attained  preeifely  to  the  fame  quantity  as  Lexell  and 
Lalande  deduced  from  palfagcs  of  Venus,  that  is  to  fay,  87  6. 
An  aftronomer,  therefore,  without  going  out  of  his  obferva- 
tory,  by  uniting  analyfis  with  obfervation,  might  have  de- 
termined what  has  colt  fo  many  voyages  to  countries  fo  dif- 
ferent in  climate.  We  mull  however  obferve,  that  this  me- 
thod would  have  required  much  more  time,  and  that  much 
fewer  perfons  would  have  been  in  a  (late  to  appreciate  the. 
juftnefs  of  the  refult.  There  is  no  reafon,  therefore,  to  regret 
the  long  voyages  undertaken,  nor  even  to  prevent  people 
from  braving  fuch  dangers,  when  an  opportunity  occurs. 
Too  many  different  means  cannot  be  employed  to  eftabliih 
truths  which,  on  the  one  hand,  are  furRciently  aftoni (l)ing  to 
juftify,  to  a  certain  point,  the  incredulity  of  thofe  who  refufe 
to  admit  them,  becaufe  they  do  not  comprehend  the  demon- 
ilrations ;  and,  on  the  other  hand,  are  fo  delicate  that  one 
can  never  be  certain  of  knowing  them  with  the  utmolt  pre- 
cifion. 

Trigonometric  tables. — C.  Prony  has  read  to  the  Clafs  a 
memoir  on  a  work  called  Opus  Palatinum  di  Triangulis. 
Thefe  tables,  the  moll  complete  that  ever  appeared  in  regard 
to  trigonometric  lines  in  natural  numbers,  were  not  calcu- 
lated in  all  their  parts  with  the  fame  exactnefs.  It  was  footl 
found  that  the  tangents  and  feeants  of  the  lad  degrees  had 
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need  of  considerable  corrections ;  it  was  vaguely  known  that 
thefe  corrections  had  been  ordered,  but  it  was  not  certain 
that  they  had  been  executed. 

C.  Prony  had  the  good  fortune  to  meet  with  a  copy  of  the 
Opus  Pala'tinum,  in  which  the  tangents  and  fecants  of  the 
lali  degrees  were  as  exact  as  the  reft.  The  title  of  the  book 
was  augmented  by  the  following-  words  :  recens  emendatus  a 
Barhlomao  Piti/ce,  Silcjio,  S:c.  The  feven  laft  degrees  have 
been  calculated  anew,  which  rendered  it  necetfary  to  reprint 
eighty-fix  pages,  which  may  be  known  by  fome  differences 
in  the  paper  and  type;  the  latter  being  more  uSed,  and  the 
former  lefs  beautiful,  than  in  the  reft  of  the  volume.  C.  Pro- 
ny's  memoir  contains  the  formulae  neceflary  for  fixing  the 
quantity  of  the  errors,  and  tables  of  comparison,  which  prove 
the  exactneSs  of  the  corrections  of  Pitifcus. 

T?  igonometrical  tables  oj  Borda,  publifhed  by  Delambre. — t 
Thefe  tables  are  merely  logarithmic.  The  decimal  divifion 
of  the  circle  for  which  they  have  been  conftrucled,  is,  with- 
out doubt,  more  convenient  than  the  fexagefimal  divifion. 
The  celeftial  figris,  each  confifting  of  30  degrees,  which  di- 
vide the  circumference  into  twelve  parts,  while  each  degree  is 
fubdivided  into  60  minutes,  and  the  minute  into  60  Seconds, 
deviate  too  much  from  the  fimple  progrefs  of  the  arithme- 
tical Syftem,  which  proceeds  invariably  by  tens,  not  to  give 
frequent  rife  to  very  great  inconveniences  in  practice. 

Hijloire  Celejh  Fran^oife,  This  important  collection  pub- 
lished by  Lajande  contains  observations  or  the  ftars,  made  at 
the  military  fchool  in  1783  by  Dagelet ;  and  observations  of 
every  kind,  made  at  Touloufe  by  C  Darquier  and  Hadan- 
court  in  the  Space  of  Seven  years,  beginning  at  1791.  But 
the  moft  eonfiderable  part  of  this  volume  is  the  aftonifhing 
collection  of  50,000  ftars,  the  fruit  of  the  vigils  and  afliduous 
labour  of  eleven  years  of  Michpl  le  Francois  LaJande,  the 
nephew,  happily  Seconded  for  three  years  by  C-  Burckhardt. 
It  may  readily  be  conceived  how  ufeful  this  labour  may  be 
in  regard  to  comets,  which  in  future  will  not  afcend  in  any 
part  of  the  heavens  without  being  Surrounded  by  ftars  well 
known,  and  by  help  of  which  their  motion  and  pofitions 
may  be  every  moment  determined.  It  is  no  lefs  evident  that 
thefe  observations,  compared  with  thole  made  or  which  may- 
be afterwards  made  at  different  times  by  different  obl'ervers, 
will,  Sooner  or  later,  give  rife  to  interesting  remarks  on  the 
changes  that  take  place  in  the  heavens  on  the  new  ftars  that 
from  time  to  time  appear,  and  on  thoSe  which  loSe  them- 
selves, or  at  leaft  change  their  Splendour  and  light. 

Memoir  containing  the  J'olution  of  a  mechanical  problem 
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propofed  by  d'Alembert:  by  C.  F.  Nieuport.  The  object  of 
this  problem- is  to  determine  the  direction  of  the  force  which 
would  keep  in  equilibrium  and  immoveable  a  body  of  anv 
figure  whatever,  traverfed  by  a  (lack  and  flexible  thread 
having  its  extremities  attached  to  two  fixed  points. 

The  analyfis  of  Nieuport  conduces  to  a  refult  of  which 
d'Alembert  had  only  a  faint  idea;  that  is  to  fay,  he  con- 
cludes that  in  all  cafes  the  direction  of  the  force  divides  into 
two  equal  parts  the  angle  formed  by  the  direction  of  the  two 
parts  of  the  thread  which  are  without  the  body. 

It  rcfults  alfo  from  this  analyfis,  that  if  the  groove  which 
affords  a  paffage  to  the  thread  be  of  a  curvilineal  figure,  the 
folution  will  not  be  more  complex,  and  the  equation  will  al- 
ways retain  the  fame  form.  This  d'Alembert  did  not  ven- 
ture to  affert. 

Demonjhation  of  a  geometrical  theorem  on  eflimating  the 
folidity  of  the  hemifpherical  arch  of  Viviani :  by  C.  Tedenat, 
profejfbr  of  mathematics  in  the  Central  School  of  Aviyron. — 
On  reading  the  Integral  Calculus  of  Lacroix,  publifhed  a  few 
years  ago,  he  conceived  the  idea  of  determining  algebraically, 
by  a  method  of  Euler,  the  folidity  of  that  part  of  a  hemi- 
fpherical  arch  of  which  Viviani  determined  only  the  furface. 

In  the  fecond  volume  of  the  Memoirs  of  the  Inftitute  for 
the  year  6,  it  is  feen  that  C.  Boffut  had  announced  to  the 
Oafs  the  folution  of  the  fame  problem,  of  which  he  gave 
merely  the  refult,  promifing  to  give  the  calculation  on  fome 
other  occafion.  This  he  indeed  did  fome  time  after,  at  the 
end  of  the  fecond  volume  of  his  Integral  Calculus:  two  folu- 
tions  of  the  problem  may  be  feen  there;  the  fecond  of  which 
is  exceedingly  fimple. 

C.  Tedenat,  having  read  in  the  above  memoir  this  extenfion, 
which  may  be  given  to  Viviani's  problem ;  a  circumftance 
not  before  mentioned  by  any  geometrician,  was  defirous  of 
proving  that  he  himfelf  had  made  the  fame  remark,  and  with 
that  view  fent  to  the  Inftitute  the  folution  here  announced, 
and  which,  in  regard  to  the  definitive  refult,  is  agreeable  to 
that  of  Boffut. 

Longitude  of  Florence. — C.  Lalande  read  a  memoir  on  the 
longitude  of  Florence,  the  pofition  of  which  was  very  uncer- 
tain. He  has  learned  from  new  obfervations  received  from 
Ciccolini,  and  which  he  has  calculated,  that  the  difference 
between  the  meridians  of  Paris  and  Florence  is  oh.  35'  40J. 

Secular  motion  of  Venus. — This  memoir  was  alfo  by  La- 
lande, who  has  found  by  the  laft  inferior  conjunction  of  this 
planet,  that  the  epoch  of  the  longitude  is  exact  as  well  as 
the  equation  of  the  orbit,  and  that  there  is  no  change  to  be 
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made  in  this  refpect  in  the  laft  tables.  In  thefe  calculations, 
C.  Lai  ancle  has  kept  in  view  the  perturbations  which  Venus 
experiences  bv  the  action  of  Jupiter  and  that  of  the  earth, 
according  to  the  formulae  which  he  gave  himfelf  in  the  Me- 
moirs of  the  Academy  of  Sciences. 

Natural  Hi/lory. — C.  Jurine  has  made  fome  curious  ob- 
fervations  on  the  puce  monocule,  called  commonly  the  water 
flea  (nio  no  cuius),  a  final  I  cruftaceous  animal  which  abounds 
in  itagnant  water,  and  which  fometimes  has  given  rife  to 
reports  of  fhowers  of  blood,  becaufe  the  eggs,  with  which  it 
is  full  in  the  fpring-time,  give  it  a  red  colour,  fo  that  the 
water  where  there  are  a  great  many  of  thefe  infects,  feems 
really  to  be  mixed  with  blood. 

The  ableft  natural  i  ft  s,  Swammerdam,  De  Geer,  Scha?flFer, 
and  Otto  Frederic  Muller,  have  fucceflively  ftudied  this  ani- 
mal;  but  Nature  is  inexhauflible  even  in  her  leail  produc- 
tions, and  C.  Jurine,  of  Geneva,  aflbciate  of  the  Inftitute, 
has  Mill  difcovered,  refpecting  this  infect,  a  number  of  curious 
particulars  which  had  efcaped  thefe  learned  naturalifts. 

The  molt  lingular  fact  difcovered  bv  C.  Jurine  is,  that  a 
female  which  has  had  intercourfe  with  the  male,  tranfmits  the 
influence  of  it  to  her  female  defendants ;  fo  that  they  all 
lay  eggs,  without  being  obliged  to  couple,  till  the  fixth  gene- 
ration ;  after  which  their  young  periuS  in  moulting.  An* 
other  fpecics  carried  this  influence  to  the  fifteenth  genera- 
tion. It  is  well  known  that  Bonnet  made  fimilar  observa- 
tions in  regard  to  pucerons.  Thefe  generations  produced 
without  copulation  are  lefs  abundant,  and  fucceed  with  lefs 
rapidity,  than  thofe  in  which  the  males  have  had  a  fhare. 

THE  FREE  ECONOMICAL   SOCIETY  OF  PETERSBURGH. 

In  an  extraordinary  fitting  of  the  Society  on  the  16th  of 
April,  which  was  attended  by  a  great  number  of  the  prin- 
cipal members,  there  was  read  the  following 

Letter  from  his  Imperial  Majejly: 

u  All  inftitutions  eftablifhed  for  the  benefit  of  my  fubjects 
■fhall  always  be  objects  of  my  particular  attention,  and  there- 
fore the  Free  Economical  Society  may  rely  upon  having  my 
fupport  and  protection.  I  confider  their  labours,  both  in  re- 
gard to  their  object  and  confluences, , as  worthy  of  refpect ; 
and,  to  promote  their  influence  on  the  general  good,  I  have 
ordered  the  imperial'  trtuiurer  to  pay  to  the  Society  yearly 
the  fum  ot  live  thoufand  roubles.  In  regard  to  changing 
the  pre  fen  t  inipreffion  of  its  medal,  it  is  my  opinion  that 
none  can  be  litter  for  that  purpofe,  or  more  agreeable  to 
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the  feelings  of  the  Society,  than  the  head  of  its  firft  founder, 
by  whom  it  was  approved  and  confirmed ;  and  therefore  I 
confider  it  proper  that  it  mould  be  retained  as  a  memorial  to 
pofterity,  and  even  for  the  honour  of  the  inftitution. 

I  remain  your  well  wiflier, 
«  April  Mth,  iSot.  ALEXANDER." 

The  Society,  after  this  letter  was  read,  voted  their  mod 
refpectful  thanks,  to  be  communicated  in  writing,  to  his  im- 
perial majefty,  for  his  having  been  gracioufly  pleafed  to  affire 
them  of  his  protection,  and  for  the  annual  fum  promifed  to 
enable  them  to  profecnte  their  labours;  that  a  complete  col- 
lection of  their  tranfactions  ihould  be  presented  to  his  ma- 
jefty, and  that  thefe  resolutions  ihould  be  publifhed. 

The  Society  has  propofed  the  following 
Prize  Quejlion : 

A  great  many  experiments  have  been  already  made  on  the 
preparation  of  fugar  from  white  beets  both  in  Ruffia  and 
in  other  countries;  and  a  variety  of  opinions  and  facts  in  re- 
gard to  this  fubject,  which  however  are,  in  part,  contradic- 
tory, have  been  publimed.  As  this  fubject  is  considered  to 
be  of  great  importance,  the  Society  require  a  difTertation,  in 
which  (hall  be  mown  : 

What  has  been  hitherto  difcovered  with  certainty  in  re- 
gard to  the  preparation  of  fugar  from  the  beet-root :  what, 
on  the  other  hand,  is  doubtful;  and,  in  particular,  what  is 
properly  the  kind  of  beet  which  ought  chiefly  to  be  chofen 
for  that  purpoie :  in  what  foil,  and  in  what  manner,  it  can 
be  beft  cultivated  :  how  fugar  can  be  obtained  from  it  with 
moft  advantage :  and,  whether  there  is  reafon  to  expect  that 
the  fugar  procured  from  it  can  be  iold  in  any  of  the  provinces 
at  a  cheaper  rate  than  the  common  fugar  ? 

The  prize  for  the  beft  paper  on  thisTubject  is  a  gold  medal 
of  the  value  of  30  ducats.  The  paper>  muft  be  tranimitted 
to  the  Society,  with  the  ufual  forms,  before  the  month  of 
March  1802;  and  may  be  written  in  the  Ruffian,  German, 
or  French  languages. 


XXIX.   Intelligence  and  Mifcellaneous  Articles.     July  1S01. 

ASTRONOMICAL  NOTICES. 

Ii  V_>.  CATGNE,  notary,  Rue  de  la  Harpe,  No.  237,  is 
commi (honed  to  pay  the  fum  of  600  francs  to  the  firft  ailro- 
nomer,  French  or  foreign,  who  {hall  difcover  a  comet  betweea 
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this  period  *  and  the  end  of  the  year  1801,  provided  it  be 
not  vifiblc  to  the  naked  eye,  and  that  its  appearance  be  con- 
firmed by  another  aflronomcr;  in  France,  for  example,  by 
one  of  thole  at  Paris,  Touloufe,  Marseilles,  Montauban, 
Viviers;  in  Germany,  by  one  of  thofe  at  Gotha,  Berlin, 
Vienna ;  in  Italy,  by  one  of  thofe  at  Milan ;  and  in  Eng- 
land, by  the  aftronomer  roval,  Greenwich. 

To  find  a  comet  it  is  not  ncceflary  to  be  an  aftronomer, 
nor  is  it  required  thai  its  place  mould  be  exactly  determined  ; 
it  will  be  lufricicnt  to  indicate  nearly  the  hour  at  which  it 
appeared,  at  what  height  above  fuch  or  fuch  a  ftar,  or  at  what 
diftance  from  the  meridian ;  which  is  very  eafy.  There  are 
fo  many  amateurs  who  look  at  the  heavens,  that  there  is 
reafon  to  hope  fome  of  them  will  employ  this  degree  of  at- 
tention by  confidering  that  comets  are  at  prefent  the  only 
deiiderata  in  adronomy,  and  that  they  may  be  found,  by  a 
common  telefcope  mounted  on  a  quadrant  or  parallactic  ma- 
chine of  wood,  which  any  one  may  conftruct  by  confulting 
the  rules  of  aftronomy.  Lalande. 

II.  On  the  1 2th  of  July,  at  ten  in  the  evening,  C.  Bouvard 
difcovered  a  fmall  comet  near  the  head  of  the  Great  Bear. 
Its  right  afcenfion  was  m°  15',  and  its  northern  declination 
690  3c/,  at  uh  58"*  of  true  time.  It  was  fmall  and  round, 
had  no  tail,  and  was  fomewhat  nebulous.  C.  Bouvard  has 
tokl  me  that  it  was  feen  by  C.  Mechain  at  a  quarter  pad 
ten,  and  by  C.  Mefiier  at  half  after  ten.  I  do  not  yet  know 
who  will  be  entitled  to  the  600  francs  which  Caigne,  the 
notary,  has  been  commiffioned  to  deliver  to  the  perfon  who 
fhould  difcover  a  comet.  Lalande. 

III.  The  following  notice  refpecling  this  comet  was  tranf- 
mitted  by  C.  Mechain,  to  the  minifter  of  the  interior : 

"  Paris,  at  the  National  Obfervatory, 
July  13,  1S01. 

cc  The  intereft  which  you  take  in  the  re-eftablimment  of 
the  obfervatory,  and  the  powerful  means  you  procure  to  us 
to  enable  us  to  put  it  into  fuch  a  ftate  as  to  vie  with  the  moil 
celebrated  obfervatories  of  Europe,  render  it  my  duty  to  com- 
municate to  you  the  difcovery  I  made  yefterday  evening 
about  ten  o'clock.  I  obferved  a  new  comet  in  the  northern 
part  of  the  heavens  below  the  polgjl  between  the  conftel- 
lations  of  the  Giraffe  and  the  Great  Bear,  and  very  near  the 
head  of  the  latter.  This  comet  was  not  vifible  to  the  naked 
eye,  it  was  even  very  faint  in  the  telefcope :  it  had  no  tail 

*  This  notice  is  copied  from  the  Magitzin  Encyclopedique^  ift  Meifidor 
\  Juiu). 

or 
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/or  train,  and  appeared  only  as  a  nebulous  (tar  of  not  more 
than  two  or  three  minutes  diameter;  a  little  more  luminous 
towards  the  centre  than  the  edge,  which  was  diffufe,  or  not 
well  defined. 

iC  According  to  my  obfervations,  this  comet  at  12  hours 
mean  time  had  jii  degrees  14  minutes  right  afcenfion,  and 
69  degrees  31  minutes  northern  declination.  This  period 
-was  very  nearly  that  of  its  lower  pafTage  of  the  meridian, 
where  its  altitude  above  the  horizon  was  28  degrees.  It 
appears  to  def'cend  towards  the  fouth  about  31  degrees  in 
24  hours,  and  is  proceeding  rapidly  towards  the  eaft.  I 
mail  follow  it  attentively;  and,  when  I  have  made  a  fuffi- 
cient  number  of  obfervations  to  determine  its  orbit,  1  fhall 
have  the  honour  of  tranfmitting  to  you  the  refult  of  my  re- 
fearches. 

"  If  you  think  this  notice  of  the  appearance  of  a  new 
comet  worthy  the  attention  of  the  Firfl  Conful,  it  belongs  to 
you  to  prefent  it  to  hirn. 

"  This  is  the  third  comet  which  I  have  difcovered  at  the 
National  Obfervatory  fince  I  entered  it,  after  having  termi- 
nated the  portion  of  the  meafurement  of  the  meridian,  with 
which  I  had  the  honour  of  being  charged  ;  and  it  is  the 
twelfth  altogether  that  I  have  found  without  the  afliftance 
of  any  perion  fince  I  have  been  employed  on  this  part  of 
aftronpnpy. 

"  C.  Bouvard,  affiftant  of  the  Board  of  Longitude,  who 
refides  alfo  in  the  obfervatory,  and  who  purfues  with  zeal 
the  courfe  of  the  daily  and  fundamental  obfervations,  dif- 
covered yeflerday  the  fame  comet  nearly  at  the  fame  time  as 
myfelf,  and  without  our  having  had  any  communication  on 
the  fubjeel:.  Mf.chain." 

IV.  The  comet  difcovered  on  the  12th  by  three  aftrono- 
mers  at  the  fame  time,  is  a  Angularity,  of  which  we  have  no 
example:  it  is  the  twentieth  of  C.  Meflier,  the  twelfth  of 
Mechain,  and  the  fourth  of  Bouvard.  It  was  feen  on  the 
1 8th  near  the  ftar  Lambda,  in  the  paw  of  the  Great  Bear; 
having  moved  at  the  rate  of  four  degrees  per  day,  and  ac- 
quired a  little  increafe  of  light.  As  it  is  proceeding  towards 
the  fouth,  it  is  probable  that  it  will  ceafe  to  be  vilible  to  us 
tn  eight  days  on  the  back  of  the  Lion. 

I  had  the  pleafure  of -finding  in  my  50,000  ftars,  that  which 
was  near  the  comet  at  the  moment  when  it  was  difcovered. 

The  notary  has  written  to  the  Board  of  Longitude  to  know 
to  whom  he  ought  to  pay  the  6co  francs  deposited  in  his 
hands;  and  has  received  for  anfwer,  that  he  mud  wait  till  it 
is  known  whether  the  comet  has  been  difcovered  in  any 
pther  country.  July  zoth.       Lalande. 

CHU- 


l88  Decompojitioji  of  Earths  and  Alkalies. 

CHEMICAL  NOTICES. 

ProfefTor  Lampadius  has  offered  fome  fpeculations,  accom* 
panied  with  experiments,  refpe&ing  the  poffibility  of  decom- 
pofing  the  earths  and  fixed  alkalies.  The  following  obferva- 
tions  deferve  attention : 

i .  The  cawftic  ftrontian  earth,  barytes,  and  lime,  are  decom- 
pofed  in  the  flrongeft  white  heat,  by  combining  them  with 
carbon;  the  firft  is  particularly  attracted  by  coal,  and  forms 
azote,  water,  and  carbonic  acid,  during  that  procefs.  The 
decompofltion  of  thofe  bodies,  alfo,  proceeds  under  the  blow- 
pipe.— 2.  Earths  potTefs  much  affinity  for  oxygen,  which  is 
proved  by  the  excellent  experiments  of  HumboTdt,  in  decom- 
pofing  the  pure  argillaceous  earth  by  oxygen  gas ;  and  it  ap- 
pears, from  the  following  facts,  how  great  the  influence  of 
oxygen  is  upon  the  earths. — 3.  The  fermentatio  fojfilis  of  the 
porcelain  earth,  according  to  fome  mineralogitts,  is  formed 
by  the  foffil  fermentation  of  the  fieldfpar;  but  it  continues 
to  be  in  this  way  decompofed,  when  it  is  further  expofed  to 
the  action  of  the  air,  by  which  means  it  is  alfo  prepared  for 
the  intended  ufe,  lofing  thus  its  fandy  particles,  and  becoming 
foft,  and  fit  for  being  worked. — 4.  The  oxidated  argillaceous 
earth  is  with  more  difficulty  dilTolved  in  acids  than  the  dc- 
oxydated.  Pure  argil,  which  he  happened  to  keep  in  com- 
bination with  oxvgen  gas  and  water  for  fix  months,  was  not 
perfectly  foluble  in  fulphuric  acid.  The  folution,  however, 
proceeded,  as  foon  as  the  earth,  after  being  diflblved  by  cauftic 
lye  in  a  filver  crucible,  was  precipitated  by  acetous  acid  ;  by 
which  it  feems  probable,  that  the  cauftic  fixed  alkali  deprives 
the  argillaceous  earth  of  its  oxygen  in  a  red  heat.  Hence  it 
may  be  explained  why  the  fapphire  is  foluble  in  acids,  after 
being  burnt  with  kali,  &c. — 5.  It  deferves  to  be  attended  to, 
and  proved  by  further  experiments,  what  the  late  Mr.  Gir- 
tanner  has  conjectured  of  the  oxidation  of  earths. — 6.  The 
earths  are  formed  in  plants  and  animals  from  elements,  which 
thev  receive  with  their  nutriment,  and  through  the  mediums 
with  which  they  are  furrounded.  The  interefting  experiments 
of  the  ingenious  Vauquelin  on  the  formation  of  the  calcareous 
earth  in  hens,  are  known  to  every  ehemift.  The  earths  con- 
tained in  plants  are  the  fame,  even  when  they  grow  in  dif- 
ferent foils,  from  which,  of  courfe,  they  do  not  originate. — . 
7.  Earths  are  alfo  formed  in  the  atmof'phere,  which  appears 
from  the  late  obfervations  of  ftony  maifes  having  fallen  from 
the  atmofphere.  H  we  dare  acknowledge  hydrogen,  oxy- 
gen, and  azote,  as  the  elements  of  the  earths,  that  pheno- 
menon will  be  eafily  explained.    From  thefe  remarks  we  may 

conclude,, 
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conclude,  that  the  analyfes,  which  have  hitherto  been  made 
of  tcrreous  fubftances,  are  very  little  to  be  depended  on. 
Profeflbr  Lampadius  is  at  prefent  much  engaged  in  experi- 
ments to  afcertain  the  nature  of  (iliceous  earth ;  which  he 
conceives  to  be  nothing  but  argillaceous  earth  in  the  highefi 
degree  of  oxidation,  and  which  is  changed  into  argillaceous 
earth  by  treating  it  with  deoxidating  fubftances.  It  feems, 
therefore,  probable,  that  feveral  foflils,  which,  according  to 
their  external  or  ory&ognoftic  %ns,  appear  to  be  filiceous, 
are  changed  in  the  hands  of  chemiffs  into  argillaceous 
earth!  Though  confeious  of  the  boldnefs  of  this  affertion, 
the  profeflbr  obferves,  that  in  different  analyfes  of  the  fame 
fubftances  he  has  fomctimes  obtained  a  greater,  fometimes  a 
lefs,  quantity  of  argillaceous  or  of  filiceous  earths,  which  he 
afcribes  to  the  above  circumftance.  On  the  whole  he  thinks, 
that  earths  as  well  as  fixed  alkalies  are  compofed  of  azote, 
hydrogen,  and  oxygen. 

Mr.  Lambe  has  proved,  by  feveral  experiments,  that  the 
precipitate  formed  upon  mixing  muriate  of  lime  with  muri- 
ate of  magnefia  is  carbonate  of  lime,  which  arifes  from  the 
muriatic  acid  not  having  the  power  to  feparate  the  laft  por- 
tion Of  carbonic  acid  from  carbonate  of  magnefia,  when  a£* 
fufed  on  that  fubftance  to  convert  it  into  a  muriate. 


C.  Vauquelin,  in  a  late  paper  on  the  combination  of  me- 
tals with  fulphur,  divides  them  into  three  orders:  1.  Metals 
and  fulphur,  or  fulphurets  properly  fo  called :  2.  Metallic 
oxides  and  fulphur,  which  ought  to  be  called  fulphurated  me- 
tallic oxides :  3.  Metallic  oxides  with  fulphur  and  hydrogen. 
Thefe  triple  combinations  he  calls  metallic  hydro- fulphurated 
oxides.  It  is  obvious,  and  chemifts  mould  remember  the  fac\ 
that  the  action  of  the  different  acids  upon  fuch  compounds 
muff  be  altered  and  modified  according  to  the  clafs  to  which 
they  may  belong. 

MAN  IN  THE  SAVAGE  STATE. 

A  great  deal  has  been  faid  in  the  journals  of  the  favage 
child  found  in  the  department  of  Aveyron;  and  fuch  difco- 
veries  cannot  fail  of  being  interefting  to  mankind,  efpecially 
if  they  could  lead  to  means  for  civilizing  and  reftoring  to  fo- 
ci etv  thefe  unfortunate  beings,  whom  nature  feems  to  have 
cut  off  from  the  rank  of  men  to  place  them  among  the  num- 
ber of  irrational  animals. 

Such  are  the  ideas  fuggefted  by  examining  the  young  man 

found 
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found  about  a  year  ago  in  the  id  and  of  Madngafcar,  now 
exhibited  in  Toulonfe.  He  is  of  the  ufual  fize,  that  is  to  fay* 
about  five  feet  eight  inches  in  height ;  he  is  pretty  flout,  and 
well  made  in  all  his  parts,  and  feems  to  be  between  twenty 
and  twenty- five.  The  colour  of  his  fkin  is  the  fame  as  that 
of  all  the  Europeans;  which  gives  reafon  to  think  that  he  had 
been  caft  upon  the  above  ill  and  by  fome  dorm  during  his- 
infancy,  and  found  means  to  preferve  his  exillencc  by  de- 
vouring whatever  he  could  find  ;  for  he  fwallows  ftones,  iron, 
and  e\erv  thing  that  falls  into  his  hands.  He  eats  raw  fiefti 
with  unexampled  avidity,  flowers,  herbs,  and  even  dog;s  and 
cats,  dead  or  alive,  if  given  to  him ;  but  he  has  a  great  aver- 
lion  to  bread  and  d  relied  victuals,  and,  in  general,  for  every 
thing  baked,  boiled,  or  roafted ;  and  this  he  teftifies  every 
time  they  afe  prefented  to  him,  by  convulfive  movements 
and  tearing  his  own  fkin  :  in  a  word,  he  always  appears  to 
be  in  a  Hate  of  fuffering;  his  head  is  in  a  continual  Hate  of 
motion,  leaning  alternately  to  either  fhoulder ;  he  twifts  his 
hands,  or  employs  them  in  pulling  the  lkin  of  hisbrCaft  with 
an  air  of  grief  truly  affe&ing*  His  manner  of  fwallowing  is 
alfo  worthy  of  remark  :  he  does  not  exereife  this  function 
like  other  men,  but,  having  turned  the  meat  for  a  few  mo- 
ments in  his  mouth,  he  throws  it  violently  into  his  gullet, 
into  which  it  feems  to  defcend  with  pain.  He  feems  not  to 
understand  any  thing  fpoken  to  him,  and  only  emits  a  faint 
cry  from  his  throat  when  he  withes  to  have  food.  Yet  this 
being,  fo  voracious,  fo  well  formed,  and  who  is  neither  de- 
ftitute  of  beard,  nor  hair  on  thole  parts  ufually  covered,  feems 
in  other  refpecls  not  to  be  a  man ;  women  have  no  attrac- 
tions for  him  ;  and  his  keeper  aflferts  that  he  never  could  dif- 
cover  the  leali  movement  in  his  parts  of  lex. 

Such  is  the  fiate  of  this  unfortunate  being,  who  has  no- 
thing human  but  the  form,  and  who  in  judgment  and  un- 
derftanding  feems  inferior  to  the  greater  part  of  animals.  It 
is  fuppofed  that  the  Dutch  captain  in  whofe  fhip  he  was 
brought  to  Europe,  ufed  him  very  ill :  he  is,  indeed,  exceed- 
ingly timid,  and  feems  to  have  no  other  fentiments  than 
thofe  of  hunger  and  fear.  The  kali  threatening  motion  of 
bis  keeper  frightens  him  fo  much  as  to  produce  a  total  change 
in  his  phvfiognomy  :  he  can  neither  laugh  nor  weep;  and 
employs  the  fame  cry  to  exprefs  his  joy  when  food  is  pre- 
fented to  him,  his  defire  when  he  fees  it,  and  his  pain  when 
iiruck.  It  has  hitherto  been  impoflible  to  accuftom  him  to 
wear  clothes;  aud,  in  order  that  he  may  be  exhibited  to  the 
curious^  a  ikin  is  fattened  around  hisToins:  even  this  cover- 
ing 
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inig  he  feems  to  bear  with  impatience,  and  makes  every  effort 
to  tear  it  off.  As  long  as  he  is  permitted  he  remains  lying 
on  the  ground  naked,  with  his  head  low,  and  in  a  polture 
which  appears  to  be  extremely  conlirained. 

VOYAGES  OF  DISCOVERY. 

I.  His  majefty's  (hip  the  Inveftigator,  of  22  suns,  which 
had  been  preparing  for  foine  months  before,  failed  from  the 
Nore  on  Monday  the  20th  of  July,  on  a  voyage  of  difcovery 
to  the  fouth-weft  of  New  Holland.  She  was  to  have  failed 
fome  time  ago,  but  it  was  thought  advifable  to  procure  firft 
the  protection  of  the  .French  government,  to  prevent  the 
objeel  of  the  voyage  from  being  defeated  by  any  of  the 
common  accidents  of  war;  and  fome  delay  was  occafioned 
before  the  neceffary  papers  were  procured.  The  Inveftigator 
is  commanded  by  lieutenant  Flinders,  to  whom  the  world  is 
indebted  for  feveral  difcoveries  made  in  that  quarter;  having 
been  fent  from  Jackfon's  Bay,  and  failed  round  that  country 
known  by  the  name  of  Van  Diemen's  Ifland,  pafling  through 
the  (trait  which  feparates  it  from  New  Holland,  to  which  he 
gave  the  name  of  Bafs's  Strait.  He  is  now  to  examine  the 
whole  coaft  of  New  Holland;  to  difcover  what  large  bays, 
but  efpecially  what  rivers  are  to  be  found  there ;  as  it  is  na- 
tural to  fuppofe  that  fo  large  an  ifland,  or,  more  corre&ly 
fpeaking,  fo  extenfive  a  confinent,  (being  conflderably  larger 
than  alfEurope,)  muft  have  many  fucb,  which  may  enable 
him  to  penetrate  far  into  the  interior. 

Perfons  verfed  in  aftronomy,  natural  hiftory,  mineralogy, 
Sec.  and  able  draftsmen,   accompany  the  expedition. 


II.  The  following  is  an  extract  of  a  letter  from  captain 
Baudin,  now  on  a.  voyage  of  difcovery,  dated  on  board  le 
Geographe,  Ifle  of  France,  March  20th  : 

"  We  entered  this  port  yefterday ;  and  I  embrace  the 
opportunity  of  a  Swedifh  veffel,  juft  about  to  fail,  to  inform 
you  of  our  arrival  at  this  colony,  after  a  paflage  of  four 
months  and  two  days,  from  Teneriffe.  We  have  been  al- 
ternately diitreffed  by  contrary  winds  and  calms;  yet  no  kind 
of  malady  has  appeared  on  board  either  of  the  two  veflels, 
and  all,  without  exception,  have  enjoyed  perfect  health. 
Our  voyage,  very  unintcrefting  in  regard  to  geography,  has 
^been  highly  interefting  in  regard  to  natural  hiltory  :  we  have 
collected  more  than  two  hundred  new  and  hitherto  unknown 
objects,  which  to  connoifleurs  will  occaflon  as  much  afto- 
nifhment  as  pleasure." 

NATURAL 
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NATURAL  HISTORY. 

The  following  Angular  phenomenon,  which  muft  be  in<- 
terefting  to  thole  fond  of  obferving  nature,  has  been  com- 
municated in  a  letter  from  Silefia : — Laft  year,  a  goofe,  like 
the  other  animals  of  her  fpecies,  on  the  caufeway  of  Schauris, 
not  far  from  Wartenberg,  placed  herfelf  on  a  neft  in  the 
fpring,  as  if  with  intention  of  laying,  but  produced  no  eggs. 
She,  nowever,  remained  in  the  neft  during  the  whole  hatch- 
ing-feafon ;  and  completed  that  period,  but  without  having 
laid.  This  goofe,  being  killed  in  the  autumn  following, 
thofe  who  had  obferved  her  during  the  hatching-time  were 
much  afionifhed  when  (he  was  opened,  to  find  in  her  bowels 
two  young  ones  completely  hatched,  perfectly  formed,  and 
prefled  towards  each  other.  They  were  both  dead;  their 
bodies,  like  thofe  of  other  young  geefe,  were  covered  with 
vellowifh  down;  and  they  had  feathers  in  their  wings  an 
inch  in  length.     Near  them  was  a  large  egg  perfectly  hard. 

GRAND  JUNCTION  CANAL. 

An  epoch  of  lingular  importance  to  the  internal  commerce 
of  the  kingdom  in  general,  and  particularly  of  the  metro- 
polis, is,  the  opening  of  this  canal,  which  took  place  with 
great  formalities  on  the  10th  of  July.  This  ftupendous  mo- 
nument of  Britifh  fpirit  was  undertaken  and  finifhed  during 
the  courfe  of  the  war,  at  an  expenfe  of  nearly  a  million  fter- 
ling.  It  unites  the  trade  of  the  north,  north-weft,  and 
north-eaft,  and  midland  parts  of  this  ifland,  with  Padding- 
ton,  now  become  the  wejlern  port  of  London. 

TO  DESTROY  BLACK  BEETLES. 

On  the  cover  of  our  laft  Number  we  printed  a  requeft 
from  a  correfpondent  to  be  informed  whether  any  effectual 
method  was  known  for  getting  houfes  cleared  of  that  kind  of 
vermin  vulgarly  called  black  beetles.  A  conftant  reader  de- 
fires  us  to  inform  him,  that  if  he  will  take  fome  fm  all  lumps 
of  unflacked  lime,  and  put  it  into  the  chinks  or  holes  from 
which  they  ifliie,  it  will  effectually  deftroy  them ;  or,  that 
he  may  fcattcr  it  abroad  on  the  ground,  if  they  are  more  nu~- 
merous  there  than  in  the  holes. 
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XXX.    Account   of  the  improved   Pump  invented  by   Mr. 
Robertson  Buchanan,  Engineer,  No.  57,  Piccadilly. 

X  HE  many  fatal  accidents  which  happened  to  (hips  from 
the  choking  of  their  pumps,  made  it  an  important  object,  in 
naval  affairs,  to  find  fome  machine  for  freeing  (liips  from 
water  not  liable  to  fo  dangerous  a  defect.  The  chain  pump, 
having  been  found  lead  exceptionable  in  this  reflect,  was 
adopted  in  the  Brititfi  navy  ;  but,  as  Mr.  Townfend  obferves, 
<e  the  chain  pump  itfelf  is  not  free  from  imperfections.  If - 
the  valves  are  not  well  fitted  to  the  cylinder,  through  which 
they  move,  much  water  will  fall  back  ;  if  they  are  well  fitted, 
the  friction  of  many  valves  muff  be  confiderable,  befides  the 
friction  of  the  chain  round  the  fprocket  wheels,  and  of  the 
wheels  themfelves."  To  which  may  be  added  the  great  wear 
of  leathers  *,  and  the  difadvantage  which  attends  the  furging 
and  breaking  of  the  chain.  "  The  preference,  therefore, 
which  has  been  given  to  chain  pumps  over  thofe  which  work 
by  the  preffure  of  the  atmofphere,  muft  have  arifen  from  this 
one  circumftance,  that  they  have  been  found  lefs  liable  to 
choke. 

"  In  point  of  friction,  of  coolnefs,  and  of  cheapnefs,  the. 
fucking  pump  has  fo  evidently  the  advantage  over  the  chain 
pump,  that  it  will  not  fail  to  gain  the  preference  whenever  it 
fhall  be  no  longer  liable  to  be  choked  with  gravel  and  with, 
chips  f." 

Buchanan's  pump,  which,  like  the  common  pump,  acts 
by  the  preffure  of  the  atmofphere,  is  not  liable  to  the  defects 
incident  to  other  pumps  upon  that  principle,  being  effentially 
different  from  any  now  in  ufe. 

The  conitruction  of  this  pump  will  be  eafily  underflood 
from  the  following  fhort  defcription: 

Fig.  1.  (Plate  III.)  is  a  vertical  fection  of  the  pump,  as 
made  of  metal,  in  which  A  is  the  fuction -piece,  as  it  is  com- 
monly called;  B,  the  inner  valve;  C,  the  outer  valve.  The 
valves  are  of  the  kind  called  clack  valves ;  their  hinges  are 
generally  made  of  metal,  as  being  more  durable  than  leather; 
and,  requiring  no  boxes,  are  peculiarly  fimple  in  their  con- 
ftruction.  D,  the  working  barrel ;  E,  the  pifton ;  G,  the 
fpdut. 

Fig.  2.  is  a  fection,  by  the  line  a  b,  of  fig.  I,  mowing  how 

*  Sec  Captain  Inglefield's  Narrative. 
f  Townfcnd's  Journev,  vol.  i.  p.  171. 
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the  lower  valve  B  may  have  its  foekets  formed  in  the  ffanclie 
at  the  lower  end  of  the  working  barrel,  and  therefore  re- 
quiring no  box.  The  outer  valve  is  alfo  conllrucled  in  the 
lame  manner. 

The  pi  (Ion  fc,  being  raffed  in  the  working  barrel  D  by  any 
of  the  methods  praclifed  with  the  common  pump,  rarefies  the 
fnaee  between  the  pi  lion  and  the  valve  B,  which  valve  opens 
upwards;  tbe  exterior  atmofphere,  at  the  fame  time,  by  its 
prewire  on  the  furface  of  the  water  in  the  well,  forcing  the 
water  to  atlend  in  the  fuclion-piccc  A,  to  rellore  an  equili- 
brium. On  The  return  of  the  pifton,  the  valve  B,  by  its  own 
grayity  and  the  inereafed  weight  brought  upon  its  upper  fur- 
face,  elofes  the  upper  orifice  of  A  ;  while  the  valve  C,  by  the 
fame  inereafed  weight  acting  on  its  inner  furface,  is  forced 
out  towards  b,  allowing  whatever  is  contained  between  the 
valve  B  and  the  piilon  E  to  pafs  into  the  fpout  G,  from 
whence  it  cannot  return  into  the  working  barrel;  for,  the 
moment  the  pifton  begins  again  to  afcend,  the  valve  C,  by 
its  own  gravity  and  by  the  preffure  of  the  atmofphere,  is 
forced  back  into  its  firit  pofition,  and  fhuts  up  the  commu- 
nication between  the  fpout  and  the  working  barrel.  A  few 
itrokes  of  the  piilon  exhauft  the  fii&ion-piece  A  of  all  the  air 
it  contains,  driving  it  off  through  the  valve  C;  the  water,  in 
the  mean  time,  riling  in  A  till  it  pafs  the  valve  B,  and,  by 
fucceilive  itrokes,  be  difeharged  through  the  fpout  G. 

It  will  be  readily  perceived  that  this  pump,  fo  far  as  we 
have  defcribed  it,  agrees  exactly  with  the  common  fuclkn- 
'pump  as  to  its  prime  principle,  the  water  being  raifed  to  the 
height  at  which  it  is  delivered  by  tbe  preffure  of  the  atnjo- 
Jpbcre  alone;  hut  that  it  poUetVes  alfo  important  advantages 
in  point  of  conft  ruction.  In  fh.ort,  it  has  all  the  denrable 
properties  of  the  common  pump  without  any  of  its  difad- 
vantages,  betides  poffemng  not  a  few  good  qualities  which 
are  peculiarly  its  own. 

The  principal  object  of  its  invention  was  to  remove  the 
imperfection  of  choking  ;  and  in  attaining  this  important  end, 
a  variety  of  collateral  advantages  have  alfo  been  produced, 
which  enhance  its  utility. 

.  The  points  in  which  it  differs  eficntially  from  the  common 
pump,  znd  by  which  it  excels,  are,,  that  it  difcharges the 
water  below  the  pifon?  and  has  its  valves,  which  are  of  ibi 
mojl  jimplc  and  durable  conf.ru tiion,  h'h:g  near  each  other, 
and  of  eajy  acctf,  witboiti  tkedisju  any  part  of  the. 

machine. 

The  advantages  of  this  arrangement  are:  that  the  fand, 
or  other  matter  which  may  be  in  the  water,  is  difeharged 

without 
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without  injuring  the  barrel  or  the  pifton  leathers ;  fo  that, 
befides  the  avoiding  of  unrfeceflary  tear  and  wear,  the  power 
of  the  pump  is  preferved,  and  not  apt  to  be ■  diminished  or  de- 
ftroyed  in  moments  of  danger,  as  is  often  the  cafe  with  the 
common  and  chain  pumps  :  that  the  valves  are  not  confined 
to  any  particular  dimenfions,  but  are  made  capable  of  dif- 
charging  every  thing  that  can  rife  in  the  fuclion- piece,  without 
danger  of  being  choked:  that  if  there  mould  happen  upon  any 
occafion  to  be  an  obftru&ion  in  the  valves,  they  are  both 
within  the  reach  of  a  performs  hand,  and  may  be  cleared  at 
once,  without  the  disjunction  of  any  part  of  the  pump.  Be- 
fides, it  occupies  very  little  fpace  in  the  hold,  and  thus  faves 
room  for  ftowage. 

But  this  is  not  all :  the  pump  under  consideration  may  be 
hijlantancoujly  converted  into  an  engine  for  extingui/hingfre9 
as  it  commands  at  will  all  the  advantages  which  refult  from 
the  principles  on  which  forcing  pumps  are  conftru&ed.  This 
is  obtained  by  Amply  fcrewing  an  air  veiTel  H  on  the  top  of 
the  fpout  G,  while  the  mouth  of  the  fpout  is  furniihed  with 
a  ftopple,  fig.  3.  made  for  receiving  fuch  pipes  and  hofe  as 
are  common  to  fire  engines.  This  ftopple  is  elliptical  and 
tapered,  and,  being  introduced  tranfverfely,  upon  being  pulled 
back  becomes  immediately  tight. 

Thefe  parts  being  provided,  all  that  is  necefTary  to  make 
the  pump  aci  as  a  tire  engine,  after  having  been  ufed  as  a 
fucking  pump,  is  to  plug  up  the  fpout  with  the  Hopple. 
When  not  wanted  to  acl  as  a  forcing  pump  or  fire  engine, 
thefe  parts  are  not  necefTary. 

The  advantage  to  a  fhip  of  having  a  pump,  which,  as  oc- 
eafion  requires,  may  either  be  ufed  Tor  raifing  water  or  extin- 
guishing fire  *,  is  too  obxious  to  require  comment.  It  may 
however  be  obferved,  that  in  its  latter  capacity  it  may  alio  be 
ufeful  on  (hip-board  for  many  common  purpofes,  fuch  as 
warning  the  decks  and  fides,  or  for  wetting  the  fails  in  light 
winds.  For  thofe  purpofes  clean  water  may  be  applied  in 
various  ways,  but  perhaps  the  moil  fimple  is  by  the  ftop- 
cocks,  ufed  in  many  fhips  for  fweetening  them. 

But  this  pump  is  not  confined  to  nautical  ufes  alone;  its 
adaptation  extends  to  the  raifing  of  water  in  all  fiUiation;, 
and  with  peculiar  advantage  where  it  happens  to  be  mixed 
with  fand,  or  fub fiances  which  deftroy  other  pumps;  as,  for 
inftance,  in  alum  works,  foap  works,  mines,  quarries,  the 
clearing  of  foundations  :  and  in  its  double  capacity  it  will  be 
very  convenient  in  gardens,  bleaching  grounds,  on  Weft 
India  etlates,  (combining  a  fiili-houte  pump  and  a  fire 
*  lire  engines,  when  w  >»ted,  aic  often  out  of  repair. 

N  %  engine,) 
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engine,)  in  flable  and  farm  yards,  and  in  all  manufactories, 
or  other  places,  where  there  is  a  neceflity  for  railing  water, 
and  the  rifk  of  fire. 

With  all  thefe  advantages  it  is  a  fimple  and  durable  pump, 
and  maybe  made  either  of  metal  or  wood  at  a  moderate  expenfe. 

No  particular  mode  being  eflential  in  the  working  of  this 
pump,  it  may,  according  to  choice  or  circumllances,  be 
wrought  by  all  the  methods  pra&ifed  with  the  common 
pump.  In  many  cafes,  however,  it  may  be  advantageous 
to  have  two  of  them  fo  connected  as  to  have  an  alternate 
motion ;  in  which  cafe,  one  air  veflel,  and  even  onefu&ion- 
piece,  might  ferve  both. 

Its  principles  admit  of  various  modifications ;  but  as  what 
is  already  mentioned  may  he  (uflicient  to  indicate  its  fupe- 
riority  over  the  common  and  chain  pumps,  and  the  advan- 
tages likely  to  refult  from  its  general  ufe,  a  further  detail  is 
unnecefiary.  We  cannot,  however,  difmifs  this  article  with- 
out mentioning  that  we  have  feen  two  certificates  refpe£ting 
its  utility  at  lea,  which  deferve  particular  notice.  One  of 
them,  dated  the  23d  of  June  laft,  is  from  captain  William 
Murray,  of  the  Prince  of  Wales  excife  yacht,  of  20  guns, 
who  had  one  fixed  on  board  that  veflel  in  the  year  1794, 
which  was  found  to  anfwer  fo  well,  that  he  has  nnce  had  a 
fecond  and  third  one :  he  finds  that  the  pifton  leathers  are 
not  in  the  lead  hurt  by  fix  years  ufe,  and  recommends  the 
pump  highly  to  veflels  which  carry  corn,  or  fuch  fubftances 
as  are  apt  to  choke  or  injure  other  pumps.  The  other  cer- 
tificate, dated  the  14th  of  July  laft,  is  from  captain  Hurft,  of 
the  Britannia  of  Glafgow,  but  then  in  the  Thames.  He 
ftatcs,  that  one  of  thefe  pumps  was  fixed  on  board  his  veflel 
in  April  1800,  and  had  anfwered  its  purpofe  in  the  mod 
complete  manner,  and  gives  one  particular  inftance  in  the 
following  words : — "  When  at  fea,  about  fix  weeks  ago,  a 
quantity  of  coffee,  bv  fome  means,  had  got  into  the  fhip's 
well.  Upon  trying  the  common  pump,  it  was  loon  rendered 
almoft  ufelefs  by  the  coffee  preventing,  in  a  great  meafure, 
the  valves  from  acting.  I  then  tried  the  patent  pump, 
which,  with  the  greateft  facility,  completely  difcharged  the 
coffee  from  the  well."  He  then  adds:  "The  pifton  lea- 
thers are  Mill  as  good  as  when  the  pump  was  firft  fixed,  nor 
had  I  ever  occafion  to  give  any  part  of  the  pump  the  fmallefl 
repair.  I  well  know  the  great  advantage  of  having  a  pump 
not  liable  to  choke,  having,  during  the  voyage  before 
yours  was  put  on  board,  been  nearlv  loft  in  the  Britannia, 
laden  with  corn,  from  the  choking  of  the  pumps.  As  an 
engine  for  extinguishing  fire,  as  far  as  relates  to  the  force, 

quantity 
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quantity  of  water  difcharged,  &c.  I  have  given  it  fair  trial  5 
from  which  1  have  no  hefitation  in  faying,  that  (hould  an 
occafion  of  real  danger  from  fire  unhappily  arife,  it  is  my 
opinion  the  patent  pump  might  be  of  the  greateft  utility/' 


XXXI.  Refearcbes  re/peeling  the  Laws  of  Affinity.  ^  By 
C.  Berthollet,  Member  of  the  French  National 
InJUtute. 

[Continued  from  p.   142.] 

On  the  Influence  of  the  Proportions  in  Complex  Affinities. 
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M  my  refearches  on  the  laws  of  affinity  I  have  afcertained 
the  principal  relults  prefentcd  by  complex  affinity,  when  the* 
force  of  coheiion  or  that  of  elalticity  is  fufficiently  ftrong  to 
produce  that  change  of  bale  which  has  been  afcribed  to  the 
fuperiority  of  the  divellent  affinities  over  the  quiefcent  affi- 
nities. But  I  avoided  entering  into  the  nceeiTarv  details  for 
determining  the  changes  which  may  arife  from  different 
portions  of  the  fubitances  brought  into  ad  10m  when  the  f  rce 
of  coheiion  is  not  fufficiently  great  to  caufe  the  effects  of  this 
difference  to  diiappear.  I  promiled  (Art.  XII.  No  6.)  to 
return  to  this  f  abject,  which  I  fhal!  now  proceed  to  do. 

According  to  rhe  theory  explained  (Art.  V.  No.  5.),  all 
fubftances  exert  a  mutual  action  while  they  are  in  the  liquid 
ftate;  f>  that  in  a  folution,  for  example,  of  fulphate  of  potafh 
and  muriate  of  foda,  theie  two  fails  are  not  diltinct,  while 
there  is  no  caufe  to  determine  the  reparation  of  their  com- 
bination ;  but  there  exiii  in  this  liquid  fulphuric  acid,  mu- 
riatic acid,  foda,  and  potafh.  I  (hail,  however,  continue  to 
make  ufe  of  the  ordinary  language,  which  after  this  notice 
can  produce  no  ambiguity. 

2.  1  begin  with  mixtures  in  which  aconfklerableforceofcry- 
utilization  muftdetermine  the  combinations  which  are  formed. 

Experiment  A.  Equal  parts  of  nitrate  of  lime  and  fulphate 
of  potafh  were  mixed  :  after  the  feparation  of  the  fulphate  of 
lime  firft  formed,  the  liquid,  by  fucceffive  evaporations, 
yielded  only  nitrate  of  potafh  and  fulphate  of  lime.  After 
the  laft  evaporation,  however,  fome  cryftals  of  fulphate  of 
potafh  were  procured*;  *  there  remained  only  a  very  fmall 
quantity  of  uncrvftallizable  liquid,  which  precipitated  with 
carbonate  of  foda  and  with  nitrate  of  barytes;  fo  that  it  con- 
lifted  of  a  little  fulphuric  acid  and  lime,  and  very  probably  a 
larger  portion  of  nitrate  of  potafh. 

The  quantity  of  fulphate  of  lime  which  was  depofited  in 
N  3  the 
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the  courfe  of  the  evaporation  was  much  more  confiderable 
than  would  have  been  obtained  from  the  fimple  folution  of 
this  fait  and  water;  io  that  its  folubility  was  augmented  by 
the  action  of  the  other  fuhftances. 

B.  Two  parts  of  fulphate  of  potafli  and  one  of  nitrate  of 
lime,  gave  firft  fulphate  of  potafh  and  fulphate  of  lime;  and, 
by.  fucceeding  evaporations,  nitrate  of  potafh  and  the  twoful- 
phates,  the  proportions  of  which  continued  to  decreafe  to 
the  laft  cryftallization.  Tbere  remained  only  fome  drops  of 
the  liquid  uncryftallized,  which  did  not  precipitate  with  car- 
bonate of  foda,  but  did  with  nitrate  of  barytes:  hence  they 
were  probably  formed  of  fulphate  of  potafh  and  a  fmall  por- 
tion of  nitrate  of  potafli. 

C.  Two  parts  of  nitrate  of  lime,  and  one  of  fulphate  of 
potafli,  yielded,  during  the  firft  evaporation,  a  fmall  quantity 
of  fulphate  of  lime,  and,  by  cooling,  nitrate  of  potafli :  the 
other  evaporations  only  produced  nitrate  of  potafli.  In  the 
latter,  however,  fome  cryftals  of  fulphate  of  lime  were  per- 
ceived at  the  furface  of  the  liquid.  The  refidue,  which  was 
abundant,  was  feveral  times  fubmitted  to  evaporation  and 
cooling,  but  did  not  afford  cryftals  of  any  fait.  This  uncry- 
ftallizable  refidue,  treated  with  alcohol,  formed  an  abundant 
depofit,  which,  having  been  diflblved  in  water,  fcarcely  af- 
forded any  precipitate  with  nitrate  of  barytes.  It  contained, 
therefore,  little  or  no  fulphuric  acid,  and  confifted  of  pure 
nitraie  of  potafli :  the  portion  diiTblved  by  alcohol  was  nitrate 
of  lime,  with  a  fmall  portion  of  nitrate  of  potafli.  The  un- 
cryftallizable  refidue  was  therefore  compofed  of  nitrate  of 
potafh  and  nitrate  of  lime. 

In  this  experiment  we  fee  that  the  fulphate  of  lime  was 
rendered  much  lei's  ioluble  than  in  the  preceding  experiments ; 
but  that  a  confiderable  quantity  of  nitrate  of  potafli  loft  the 
property  of  cryftallizing  by  the  acYion  exerted  on  it  by  the 
nitrate  of  lime. 

3.  In  thefe  three  experiments  fulphate  of  lime  muft  have 
been  formed,  becaufe  the  lime  and  iulphurie  acid  coining  in 
contact,  would  feparate  on  account  of  the  infolubility  which 
belongs  to  their  combination. 

The  fulphate  of  lime  in  the  experiments  A  and  B,  was 
rendered  much  more  foluble  than  it  naturally  is,  by  the 
action  of  the  fubfiances  which  were  in  folution  ;  but  in  the 
experiment  C,  its  folubility  was  not  feniibly  increafed,  pro- 
bably becaufe  the  nitrate  of  lime  and  the  nitrate  of  potafh, 
which  formed  the  uncryftallizable  liquid,  mutually  experi- 
enced a  degree  of  faturation,  which  considerably  weakened- 
their  action  upon  the  fulphate  of  lime. 

4.  From 
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k.  From  thefe  considerations,  T  fhall  proceed  to  deduce, 
mil,  the  theory  of  the  uncryflallizable  refiducs  found  in 
evaporated  folufionsof  falts  :  it  will  Be  confirmed  bv  the  fuc- 
eeeding  obfer'vatiou;,. 

Saline  fubftances  exercifc  upon  each  other  an  aclion  which 
increafes  their  fallibility,  an  etfecl  that  has  been  particularly 
eilabi iflied  by  Vauquelin.  {Amuilcs  de  Chime,  torn,  xiii.) 
This  mutual  aclion  varies  in  the  different  falts.  ft  has,  how- 
ever, been  thought,  that  falts  with  an  earthy  bale  do  not  in- 
creafe  the  folubility  of  the  nitrate  of  potafh,  though  thefe  in 
reality  inereafe  it  the  molt.  There  is  in  this  refpeel  a  dif- 
ference in  the  effect  produced  by  the  falts,  which  depends 
on  their  nature;  but  this  difference  is  in  general  very  fnlalf, 
compared  with  that  which  proceeds  from  the  force  of  crystal- 
lization. 

D.  Equal  parts  of  nitrate  of  potafh  and  fulphate  of  potafh 
afforded  by  evaporation,  fuceefiively,  and  in  proportion  to  their 
folubility,  fulphate  of  potafh  and  nitrate  of  potafh ,(  without 
leaving  any  uncryftallizable  liquid  ;  but  the  fame  experiment 
being  made  with  nitrate  of  foda  and  fulphate  of  foda,  both 
of  which  have  only  a  flight  tendency  to  cryftallize,  and  are 
nearly  of  equal  folubility,~only  a  frnall  quantity  of  fulphate 
of  foda  was  feparated  by  cryftallization ;  all  the  reft  remain- 
ing liquid,  without  any  cryftallization.  A  mixture  of  mu- 
riate of  foda  and  fulphate  of  alumine  having  been  fubmitted 
to  the  fame  proof,  it  was  clearly  perceived  that  the  two  fa]ts 
had  become  more  foluble;  but  they  were  entirely  feparated 
by  alternate  evaporation  and  cooling.  Sifbltanees,  therefore, 
which  poflefs  a  confiderable  force  of  cryitallization,  though 
rendered  more  foluble,  feparate  on  account  of  their  mfoiu- 
bility,  and  leave  very  little  or  no  uncrvftallizable  rcikiuum. 
But  the  mutual  action  of  falts,  which  have  only  a  feeble  dif- 
poiition  to  cryftallize,  counterbalances  their  force  ot  cryftal- 
lization, fo  that  there  then  remains  much  liquid  which  can- 
not cryftallize ;  particularly  when  the  refiduum  contains  a 
fubthmee  in  itfclf  ururyil.iUizable ;  as  in  experiment  C, 
where,  by  the  proportions  employed,  there  was  found  a 
fuperabundance  of  nitrate  of  lime,  which  by  its  aclion  v.- 
the  nitrate  of  potafh  reduced  a  confiderable  quantity  of  that 
fait  into  an  uncrvftallizable  liquid.  How  earnest,  then, 
that  the  mofl  learned  chemifts,  Lavoifler,  Fourcfoy,  Vau- 
quelin, Guiton,  and  the  Commiffiries  of  the  Aeadcmy  of 
Sciences,  among  whom  myfelf  was  one,  could  have  been 
led,  by  the  experiments  made  upon  the  proof  of  faltpetre, 
to  believe  that  the  nitrate  of  lime  exerts  no  aclion  upon  the 
Ultra te  of  potafh,  ilor  incrcafed  its  folubility  ?    {AmiaUs  do 
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Chimie,  torn.  xi.  xiii.  xv.  xxiii.)  It  was  becaufe,  in  the  ex- 
periments that  were  made,  a  folution  of  nitrate  of  potafh  was 
put  to  digeft  upon  dried  nitrate  of  lime.  The  latter  neceffa- 
rily  caufed  a  di  vifionof  the  water,  upon  which  it  has  a  ftrong 
action .  It  would  therefore  have  precipitated  a  confiderable 
quantity  of  nitrate  of  potafh,  if  this  effect  had  not  been  com- 
penfated,  or  nearly  fo,  by  the  folubility  which  it  imparted  to 
that  fait ;  but  if  the  folution  had  been  evaporated,  there  would 
have  been  icparated  by  cryftallization  much  lefs  nitrate  of 
potafh  than  was  contained  in  the  liquid,  and  an  uncryftal- 
lizable  reuduum  would  have  been  left, :  fimilar  to  that  of  ex- 
periment C  The  proof,  therefore,  which  was  confidered  as 
conclufive,  induced  an  error  refpecting  the  chemical  phae- 
nomenon.  Hence  it  follows,  that  when  the  mother  waters 
of  the  faltpetre  works  are  decompofed  by  potafh,  the  nitrate 
of  potafh  obtained  confifts  not  only  of  that  which  has  juft 
been  fo  med,  but  alfo  of  that  which  was  rendered  uncryftal- 
lizable  by  the  falts  with  an  earthy  bafis. 

5.  I  made  mixtures  of  cryftallized  fulphate  of  foda  and 
nitrnte  of  lime.  Here  the  fulphate  of  foda,  and  the  nitrate 
of  foda  which  mig*  t  proceed  from  the  operation,  differed 
little  in  point  of  folubility,  and  had  a  cryftallizing  power  lefs 
confiderable  than  the  fulphate  and  nitrate  of  potafh. 

E.  Equal  parts  of  cryftallized  fulphate  of  foda  and  of  dry 
nitrate  of  lime  gave  by  evaporation  only  a  fmall  quantity 
of  nitrate  of  foda.  The  uncryftallizable  refidue,  which  was 
abundant,  did  not  precipjtate  with  muriate  of  barytes,  but 
did  with  oxalic  acid. 

F.  Two  parts  of  fulphate  of  foda,  and  one  part  of  nitrate 
of  lime,  afforded,  after  evaporation,  a  greater  quantity  of  ni- 
trate of  foda  than  the  preceding  experiment :  the  uncryftal- 
lizable refidue  did  not  precipitate  with  oxalic  acid,  but  did 
with  muriate  of  barytes.  To  compare  the  two  laft  with  the 
experiments  A,  B,  and  C,  it  muft  be  obferved  that  the  cry- 
ftallized fulphate  of  foda  contains  more  than  half  its  weight 
of  water  of  cryftallization.  Even  fulphate  of  foda  was  not 
formed  in  experiment  F,  as  fulphate  of  potafh  was  in  expe- 
riments A  and  B,  becaufe  fulphate  of  potafli  has  a  force  of 
cryftalliztion  much  greater  than  fulphate  of  foda. 

The  refidue  of  experiment  E  did  not  contain  a  quantity  of 
fulphuric  acid  perceptible  by  the  muriate  of  barytes;  but 
was  formed  of  nitrate  of  foda  and  nitrate  of  lime,  which  pro- 
bably, by  their  mutual  aclion,  l'p  much  exhaufted  their  dif- 
folvent  power  as  not  to  prevent  the  feparation  of  the  ful- 
phate of  lime  No.  3. 

In  experiment  F  the  refidue  was  not  precipitated  by  oxalic 
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acid,  but  by  the  muriate  of  barytes;  fo  that  this  refiduum 
was  composed  of  fulphate  of  foda  and  a  greater  proportion 
of  nitrate  or  foda,  which  mutually  prevented  their  crystalliza- 
tion, as  in  experiment  D. 

6.  Experiment  G.  Equal  parts  of  nitrate  of  potafh  and  ful- 
phate of  foda  gave  by  lucceflive  cryftallization?,  I.  Sulphate 
of  potafh,  and  lome  fmall  cryftals  of  nitrate  of  potafh  ;  2.  A 
little  fulphate  of  potafh,  and  a  greater  proportion  of  nitrate  of 
potafh  ;  3.  Small  cryftals  of  nitrate  of  potafh,  and  much  ni- 
trate of  foda:  there  was  an  uncryftallizable  refidue,  notwith- 
standing the  care  which  had  been  taken  to  obtain  the  utmofl 
cryftallization :  this  refidue  was  formed  of  nitrates  and  ful- 
phates;  for  it  precipitated  abundantly  with  the  nitrate  of 
tarytes,  and,  after  drying,  it  flowed  on  ignited  charcoal. 
This  experiment  ought  to  be  compared  with  experiment  F. 

H.  One  part  of  nitrate  of  potafh,  and  two  of  fulphate  of 
foda,  gave,  1.  Sulphate  of  potafh  ;  2.  Sulphate  of  potafh,  and 
fome  needles  of  nitrate  of  potafh  ;  3.  Sulphate  of  potafh  in 
fmall  prifnis,  fufpended  from  a  pellicle  formed  bv  nitrate  of 
foda,  fine  cryftals  of  nitrate  of  potafh  and  nitrate  of  foda : 
the  refidue  contained  nitrates  and  fulphates. 

In  thefe  two  experiments,  the  leaft  foluble  fait  of  thofe 
which  were  formed,  viz.  the  fulphate  of  potafli,  wras  the  firft. 
which  was  cryftallized.  When  the  proportions  had  been 
thus  changed,  the  action  of  the  nitric  acid  on  the  potafh  re- 
fumed  its  fuperiority,  and  nitrate  of  potafh  was  formed, 
though  the  liquid  ftill  contained  fulphuric  acid. 

In  the  fecond,  the  more  abundant  fulphuric  acid  gave  rife 
to  a  greater  quantity  of  fulphate  of  potafli ;  but,  after  the  firft: 
cryftallization,  more  nitrate  of  potafli  was  formed,  though 
there  would  have  been  a  fufficient  quantity  of  fulphuric  acid 
to  caufe  a  complete  change  of  bafe,  if  this  exchange  could 
have  been  made  as  has  been  imagined .  The  refidue  was 
formed,  even  in  experiment  G,  of  fulphate  of  foda  and  ni- 
trate of  foda;  and  probably  of  a  fmall  quantity  of  fait  with 
bafe  of  potafh. 

7.  Experiment  I.  Equal  weights  of  nitrate  of  potafh  and 
muriate  of  lime  were  mixed  together :  by  evaporation  there 
were,  1.  Nitrate  of  potafh ;  2.  Muriate  of  potafh,  in  which 
was  found  a  little  nitrate  of  potafli :  the  refidue  gave  with  the 
fulphuric  acid  an  abundant  precipitate  of  fulphate  of  lime, 
and  vapours  of  muriatic  and  nitric  acid  were  difengaged. 

K.  The  experiment  having  been  made  with  two  parts  of 
muriate  of  lime,  and  one  of  nitrate  of  potafh,  an  abundant 
cryftallization  of  muriate  of  potafli  was  produced,  with  no 
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appearance  of  nitrate  :  the  reudue,  treated  as  in  the  preceding 
experiment,  gave  analogous  refults. 

L.  A  mixture  of  equal  parts  of  muriate  of  potafh  and  ni- 
trate of  lime,  afforded,  i.  Nitrate  of  potafh,  mixed  with  a 
little  muriate  of  potafh;  2.  Muriate  of  potafh,  which  was 
mixekl  with  a  fmall  quantity  of  nitrate  of  potafh.  The  un- 
".allizable  refiduum  was  diffolved  in  alcohol;  there  was 
a  Reparation  of  nitrate  of  potafh,  which  was  fufed  upon  ig- 
nited charcoal,  but  contained  a  little  muriate  of  potafh,  as 
was  U'^n  by  the  left  of  the  folution  of  nlver.  The  fulphuric 
acid  fhoweu  that  the  part  diffolved  by  the  alcohol  contained 
muriatic  acid,  nitric  acid,  and  lime. 

In  the  above  experiments,  in  which  fubftances  were  em- 
ployed whole  combinations  could  not  have  a  confulerable 
force  of  cryftalUzation,  and  differed  but  little  among  each 
other  in  this  refpecl,  it  is  evident  that  the  formation  of  the 
falts  obtained  by  cryftallization  depended  on  the  proportions 
of  the  fubftances  which  mutually  acted  among  each  other. 
In  experiment  I,  which  might  afford  nitrate  and  muriate  of 
potafh,  as  thefe  two  falts  differed  little  in  their  folubility, 
which,  however,  is  rather  the  leaft  in  the  latter,  the  nitrate 
of  potafh  was  obtained  by  the  firft  cryftallization;  but  as  in 
experiment  K  the  muriatic  acid  exifted  in  a  greater  propor- 
tion, muriate  of  potafh  only  was  then  obtained;  one  part  of 
potafh  with  muriatic  acid,  nitric  acid  and  lime  formed  the 
refiduum.  The  proportions  employed  in  experiment  L  dif- 
fered little  from  thofe  of  I,  and  the  refults  were  nearly  the 
fame.  Oppofite  combinations,  therefore,  are  obtained  ac- 
cording to  the  proportions  employed,  or  according  to  the 
period  of  cryftallization  ;  that  is  to  fay,  according  to  the  pro- 
portions of  the  fubftances  which  remain  in  acTion  when  a 
fufficient  force  of  cohefion  does  not  exifl  in  the  combinations 
that  might  be  formed.  But  according  to  the  opinion  adopted 
bv  chemifts,  the  entire  change  of  bafe,  which  it  is  affirmed 
muff,  take  place,  may  be  judged  of  even  by  a  firft  crvftailiza- 
tion.  If,  for  example,  nitrate  of  potafh  be  firft  obtained  from 
the  proportions  which  have  been  employed  of  muriate  of 
potafh  and  nitrate  of  lime,  a  conelufion  is  made,  that  an 
exchanoe  of  bafe  has  been  effected  between  the  muriatic  and 
nitric  acids.  If  other  proportions  had  been  employed  which 
would  have  afforded  muriate  of  potafii,  as  in  experiment  fv, 
an  oppofite  confequence  would  have  been  drawn.  Chemifts 
have  even  gone  further:  from  the  conclufion  refpefting  the 
change  of  bafe,  for  example,  between  the  muriatic  and  nitric 
acids^  a  further  inference  has- been  made,  that  the  combina- 
tions 
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lions  oppofite  to  thofe  which  afforded  fuch  a  change,  would 
not  be  at  all  affected  by  their  mixture. 

8.  I  have  examined  what  change  might  be  produced  in 
the  refults  by  a  fubflance  which  has  the  property  of  forming 
triple  falts,  fuch  as  magnefia. 

JVJ.  Equal  parts  of  fulphateof  potafli  and  muriate  of  magnefia 
afforded,  1.  Sulphate  of  potafh  ;  2.  Sulphate  of  potafli,  a  little 
muriate  of  potafli,  and  a  triple  fait,  compofed  of  fulphuric  acid, 
potafh,  and  magnefia  :  this  fait  forms  fine  rhomboids,  which, 
by  expofure  to  the  air,  do  not  lofe  their  tranfparency:  its  fa- 
llibility is  nearly  the  fame  as  that  of  the  fulphate  of  potafli  : 
3.  Muriate  of  potafli  and  fulphate  of  magnefia.  The  refiduum 
contained  fulphuric  acid,  muriatic  acid,  potafh,  and  magnefia. 
N.  Two  parts  of  muriate  of  magnefia,  and  one  of  fulphate 
of  potafli,  afforded,  1.  Sulphate  of  potafli;  2.  Muriate  of 
potafli,  and  the  triple  fait  of  the  preceding  experiment; 
3.  Muriate  of  potafli,  and  fulphate  of  magnefia:  the  refi- 
duum was  analogous  to  that  of  the  preceding  experiment. 

In  experiment  M,  fulphate  of  potafli  was  obtained  by  two 
cryftallizations ;  but  in  experiment  N,  where  the  muriatic 
ncid  was  in  a  greater  proportion,  it  was  obtained  on  the  firft 
cryflallization  ;  the  triple  fait,  which  in  folubility  nearly  ap- 
proaches the  fulphate  of  potafli,  cryftallized  after  the  feeond 
evaporation.  When  the  proportion  of  fulphuric  acid  was 
fufricientlv  diminiflied  by  thefe  cryftallizations,  then  the 
muriate  of  potafli  was  feparated  nearly  according  to  the  order 
of  folubility  ;  and  laftly  the  magnefia,  which  being  flill  abun- 
dant, cryitallized  with  part  of  the  fulphuric  acid.  We  fee 
that,  a  different  opinion  might  have  been  formed  in  thefe  two 
experiments,  according  to  the  period  of  the  cryflallization  at 
which  it  might  have  been  obferved;  and  how  erroneous  the 
eftablifhed  opinion  is,  that  a  complete  change  of  bafes  takes 
place  on  the  mixture  of  muriate  of  magnefia  and  fulphate  of 
potafli. 

In  experiment  M,  where  the  fulphuric  acid  was  prefent 
in  greater  proportion,  fulphate  of  potafh  was  obtained  in  both 
the  firft  cryftallizations ;  but  in  experiment  N,  where  the 
muriatic  acid  had  more  influence  by  its  relative  quantity, 
fulphate  of  potaih  only  was  obtained  in  the  firft  cryflalliza- 
tion; the  magnefia,  for  the  moft  part,  remained  in  the  un- 
cryftallizable  refidue,  becaufe  it  has  no  force  of  cryflalliza- 
tion with  the  muriatic  acid,  and  only  a  weak  power  with 
the  fulphuric ;  other  falts  which  would  cryftallize  in  other 
circum  (lance's,  are  retained  in  the  refidue  which  oppofes  their 
cryflallization.  The  difference  obferved  between  the  refults 
of  ilfefe  two  experiments,  and  thofe  of  the  experiments  A,B, 
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and  C,  in  which  a  deliqucfcent  calcareous  fait  was  put  into 
action  with  the  fulphate  of  pota(h,  correfponds  exactly  with 
the  difference  of  folubility  which  exifts  between  the  fulphate 
of  lime  and  the  fulphate  of  magnefia. 

9.  After  having  treated  of  faline  fubftances  in  the  preced- 
ing experiments,  as  if  thev  formed  feparate  or  diftinct  com- 
binations in  a  liquid,  I  (hall  now  confide r  fome  effects  which 
are  owing  to  the  mutual  action  which  is  in  reality  exerted 
bv  them  all  when  they  are  mixed  in  this  (late. 

O.  An  aqueous  folution  of  acetite  of  lead  was  gradually 
poured  into  a  folution  of  muriate  of  foda,  till  no  more  pre- 
cipitate was  produced.  The  liquid  which  remained  above 
the  precipitate  flrongly  reddened  blue  paper,  which  effect 
was  not  produced  by  the  mere  folution  of  the  acetite  ot  lead, 
nor  by  the  muriate  of  foda;  but  it  aflumed  a  deep  colour 
with  hydro-fulphurets,  and  afforded  an  abundant  precipitate 
with  the  muriatic  and  fulphuric  acids.  During  its  evapo- 
ration a  depofition  was  formed  of  a  fcarcely  foluole  muriate 
of  lead;  and  alfo  a  crufl  which  had  not  a  cryftalline  ap- 
pearance. Laftly,  fome  fine  cryftals  were  obtained,  which 
were  an  acetite  of  foda  and  an  oxide  of  lead.  On  diffoiving 
the  faline  cruft,  a  depofition  took  place  of  muriate  of  lead 
with  excels  of  oxide,  analogous  to  that  defcribeu  by  Vau- 
quelin.  (Annates  de  Chimie,  torn,  xxxi.)  It  was  neceffary  to 
repeat  the  folution  and  cryftallization  feveral  times  before  the 
depofition  ceafed ;  and  the  faline  cruft  thus  became  divided 
into  two  fubftances,  muriate  of  foda  and  muriate  of  lead, 

If  the  muriatic  acid  remain  engaged  in  the  liquid  together 
with  the  acetous,  as  both  acids  are  volatile,  the  excefs,  which 
is  but  (lightly  engaged,  and  which  may  be  expelled  by  the 
action  of  heat,  muft  be  compofed  of  two  acids.  In  fact, 
having  ditlilled  a  mixture  fimilar  to  the  preceding,  after 
having  feparated  the  depofition  which  was  firft  formed,  the 
liquid  which  pafled  into  the  receiver  contained  acetous  and 
muriatic  acid:  this  circumftance  deierves  particular  atten- 
tion, and  ferves.to  explain  feveral  phaenomena. 

10.  C.  Prieur  has  remarked  that  when  lead  was  employed 
to  purify  a  folution  of  filver  mixed  with  muriatic  acid,  a  part 
of  the  latter  acid  pafled  over  by  diftillation.  This  takes  place 
hecaufc  the  muriate  of  lead  is  foluble,  and  much  fo  by  the 
action  of  the  nitric  acid.  The  liquid  is  therefore  compofed 
of  oxide  of  lead,  muriatic  acid  and  nitric  acid.  The  oxide 
of  had  divides  its  action  upon  the  two  acids,  and  both  are 
fubjected  to  the  action  of  the  cxpanfibility  produced  by  the 
heat. 

If  the  fulphuric  acid  were  to  be  retained,  lead  would  be 
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an  efficacious  agent :  i.  Becaufe  the  fulphate  of  lead  is  much 
lefs  foluble  than  the  muriate;  2.  Becaufe  the  fulphuric  acid 
is  much  lefs  volatile  than  the  muriatic  acid. 

Muriate  of  filver  being  much  more  infoluble  than  muriate 
of  lead,  filver  is  much  better  than  lead  for  retaining  the  mu- 
riatic acid  which  happens  to  be  in  the  nitric  acid.  Velter 
and  Bonjour  obferved,  however,  that  muriatic  acid  always 
came  over  in  diftillation,  if  the  operation  was  made  without 
the  precautions  indicated  by  thofe  learned  chemifts.  To. 
obtain  a  pure  nitric  acid  immediately,  it  is  neceflary  to  make 
the  operation  upon  an  acid  little  concentrated,  that  it  may 
not  hold  in  folution  any  muriate  of  filver,  and  to  feparate 
the  muriate  of  filver  which  precipitates  before  the  liquid  is 
fubjected  to  the  action  of  heat,  or,  which  is  better,  to  pre- 
cipitate, by  a  folution  of  filver,  the  muriatic  acid  from  the 
nitrate  of  potafh ;  after  which,  by  decompofing  this  nitrate, 
the  nitric  acid  is  obtained  perfectly  free  from  muriatic  acid. 

When  muriate  of  filver  remains  in  the  folution,  a  very 
pure  nitric  acid  may  neverthelefs  be  obtained  by  diftillation, 
by  fetting  afide  the  firft  portion  which  diftils  over,  till  it  is 
feen  by  the  teft  that  no  more  muriatic  acid  is  afforded.  For, 
as  the  chemifts  I  have  juft  quoted  obferved,  the  muriatic 
acid  in  this  procefs  affumes  the  nature  of  oxygenated  muri- 
atic acid,  and  is  difengaged  in  this  ftate  at  the  beginning  of 
the  operation. 

P.  Sulphate  of  potafh  having  been  treated  with  the  acetite 
of  lead  in  the  fame  manner  as  the  muriate  of  potafh,  ful- 
phate of  lead  was  precipitated.  The  liquid  retained  only  a 
fmall  quantity  of  oxide  of  lead.  By  the  progrefs  of  evapora- 
tion fome  cryftals  of  fulphate  of  potafh  were  obtained,  though 
before  the  evaporation  the  acetite  of  lead  produced  no  more 
precipitate;  and,  laftly,  the  acetite  of  potafh,  which  retained 
a  fmall  quantity  of  oxide  of  lead.  The  decompofition  of  the 
fulphate  of  potafh  was  much  more  complete  than  that  of  the 
muriate  of  foda. 

In  the  experiments  I  have  juft  defcribed,  we  fee,  then,  that 
the  decompofitions,  or  exchange  of  bafes,  alfo  follow  the 
order  of  the  folubilities  of  the  combinations  which  may  be 
formed;  and  that  the  only  difference  obferved  in  moft  of  the 
preceding  experiments,  arifes  from  the  propertv  poffefled  by 
the  oxide  of  lead  of  forming  triple  combinations,  which 
ibmetimes  again  feparate  in  combinations  of  different  degrees 
of  folubility,  as  happens  with  the  muriate  of  foda  and  of 
lead.   (Experiment  O.) 

II.  The  following  experiment  will  confirm  the  truth  that 

the 
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the  force  of  cohefion  produces  a  different  effect,  according 
to  the  properties  of  the  folvent. 

Q.  1  mixed  an  aqueous  folution  of  plombate  of  foda  with 
the  water  of  fulphate  of  foda;  a  flight  precipitate  only  was 
produced,  though  the  fulphuric  and  muriatic  acids,  if  added, 
would  have  produced  an  abundant  precipitate :  when  the  ex- 
periment was  made  with  the  muriate,  the  precipitate  was 
much  more  abundant  than  with  the  fulphate  of  foda. 

On  the  firft  view,  thefe  effects  may  appear  to  be  contrary 
to  the  principles  I  have  cftablifhed.  For  the  fulphate  of  lead 
is  much  lefs  foluble  than  the  muriate  of  lead ;  fo  that  it 
might  be  expected  that  a  more  abundant  precipitate  would 
be  obtained  in  the  experiment  made  with  fulphate  of  foda 
than  with  muriate  of  foda.  This  happens  otherwifc  becaufei 
fulphate  of  lead  is  much  more  foluble  in  foda,  as  I  have  af- 
certained,  than  muriate  of  lead  with  excefs  of  oxide,  fuch  as 
is  precipitated  in  the  preceding  experiments.  And  the  pre- 
cipitation is  not  a  direct  confequence  of  the  force  of  cphefion, 
but  arifes  from  the  excefs  of  the  force  of  cohefion  beyond 
that  of  the  folvent. 

12.  Thefe  obfervations  may  be  reduced  to  the  following 
refuks.  In  the  complex  affinities,  or  double  affinities,  the. 
force  of  cohefion,  when  confiderable,  and  differing  much  in 
its  intenfity  among  the  combinations  which  may  be  formed, 
determines  a  change  of  bafes,  in  fuch  a  manner,  that  the; 
moll  infoluble  combination  is  formed  and  feparated  inde- 
pendently of  the  proportions,  which  have  an  influence  only 
upon  the  ftate  of  thofe  fubftances  which  remain  in  ijojution. 
The  refult  of  a  mixture  of  different  faline  fubftances  may 
therefore  be  foretold  from  the  mere  confederation  of  folubilitv. 
In  this  cafe,  the  adopted  theory  of  the  quiefcent  and  divellent 
affinities  does  not  miflcad  us  as  to  the  principal  refult;  that 
is  to  fay,  the  formation  of  the  infoluble  fait.  But,  as  it  is 
not  deduced  from  facts  of  a  fuperior  order,  it  will  demand  as 
many  experiments  as  particular  facls.  The  doctrine  does 
not  reft  upon  any  foundation  from  which  we  can  foretel  the 
mutual  actions  of  fubftances  prefented  to  each  other;  and 
again,  it  has  the  difadvantage  of  affording  no  indication  re- 
fpecting  the  properties;  which  the  remaining  fluid  portion 
ought  to  exhibit  when  fubjected  to  evaporation  or  to  the 
action  of  a  new  fubftanee.  Though  this  certain  relation  in 
the  refults  may  be  productive  of  doubt  as  to  the  theory  in 
the  foregoing  cafe,  it  is  not  the  fame  when  there  is  but  a 
fmall  difference  between  the  folubility  of  the  combinations 
taat  may  be  formed.  The  proportions  of  the  fubftances,  in 
4  quantity. 
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quantitv,  then,  determine  the  formation  of  the  different  fahs, 
cither  by  a  firft  cryftallization,  or  by  eryftal  ligations  which, 
by  fubtracting  fome  of  the  parts,  mud  alter  the  proportion, 
and  occafion  a  difference  in  the  difpofition  of  the  remaining 
principles  to  cryftallize  in  the  fucceiiive  formation  of  the  falts. 
It  is  here  that  the  application  of  the  theory  of  the  quiefcent 
and  divellent  affinities  may  produce  many  errors,  by  leading 
us  to  conclude,  from  the  commencement  of  the  phenome- 
non, that  the  fubfequent  effects  will  be  all  of  the  fame  de- 
fcription,  though  in  reality  a  fuccefiion  of  oppofite  combina- 
tions may  be  eftablifhed,  according  to  the  forces  which  are 
made  to  act.  at  the  moment  of  their  refpe&ive  feparations. 
The  joint  confideration  of  the  difference  of  folubility,  and 
of  the  proportions  employed,  or  which  vary  at  the  different 
periods  of  an  operation,  muft  confequently  be  our  fole  guide 
in  the  explanation  of  the  fucceffive  formation  of  different  falts 
which  have  no  great  difference  in  folubility.  It  is  true,  never- 
thelcfc,  that  the  mutual  action  of  the  fubftances  themfelves 
may  produce  fome  difference  in  the  refults,  which  would  be 
indicated  by  the  preceding  obfervations. 

-All  fubftances  in  a  ftate  of  folution  exert  a  mutual  action, 
which  increafes  their  folubility.  Hence  the  reafon  why  it  is 
difficult  to  obtain,  by  a  firft  cryftallization,  each  fait  in  a 
(late  of  purity;  except  in  the  cafe  where  it  differs  consider- 
ably from  the  others  in  its  force  of  cryftallization.  Hence 
arii'e  the  uncryitallizable  residues  which  fucceed  the  crystal- 
lizations wherein  falts  are  found  in  the  liquid,  which  poffefe 
but  little  force  of  cohesion.  But  here  alfo  the  confidera- 
tion of  the  proportions  and  of  the  folubility  will  ferve  to 
predict  the  exiftence  and  composition  of  any  uncryitallizable 
residuum.  While  the  fubftances  are  in  folution,  the  action 
which  they  mutually  exert  renders  it  eafv  to  expel  an  acid 
from  a  combination,  though,  according  to  the  received  opi- 
nion, it  ought  to  aflame  the  place  of  another,  fuppofed  to 
be  weaker.  Insolubility  muft  not  be  considered  as  an  abfo- 
lule  property,  but  merely  as  relative  to  the  liquid  in  which* 
a  precipitation  is  made.  Thus  a  combination  infolublc'iu 
water,  may  lofe  this  property  when  the  water  holds  alkali  111 
folution. 

In  all  thefe  experiments,  ami  in  feveral  others  which  I 
have  thought  it  ufelefs  to  defcribe,  I  perceived  no  change 
iaturation,  either  after  the  mixture  of  the  neutral  falts,  01 
after  the  feparation  of  the  precipitates  or  crvitallizai' 
which  took  place,  except  in  the  experiments  P,  Q,  made 
with  a  metallic  iubftance.  This  permanent  iiate  of  neutral- 
ization, after  the  change  of  bafes  which  took  place,  feems  to 
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indicate  that  the  acids  have  conftant  relations  of  quantity, 
in  the  neutral  falts  they  form,  with  different  alkaline  or  earthy 
bafes.  So  that,  if  the  fulphuric  acid,  for  example,  exift  in 
greater  proportion  in  the  fulphate  of  potafh  than  in  the  ful- 
phateoflime,  the  muriatic  acid,  with  which  it  may  make 
an  exchange  of  bafe,  will  be  found  in  the  fame  ratio  of 
quantity  in  the  muriate  of  lime  and  in  the  muriate  of  potafh; 
a  conclufion  that  would  not  agree  with  the  proportions  which 
chemifts  have  often  attributed  to  the  component  parts  of  the 
different  non-metallic  falts.  Guy  ton  has  already  made  fe- 
veral  very  juft  and  important  reflections  on  this  fubjeft,  and 
quotes  the  obfervations  of  Richter,  with  whofe  work  I  am 
not  yet  acquainted.  (Annalcs  de  Cbimze,  torn.  xxv.  p.  292.) 
[  To  be  continued.  ] 


XXXII.  A  Treatife  on  the  Cultivation  of  the  Vine>   and  the 
Method  of  making  Wines* 

[Continued  from  p.  151.] 

On  the  Clarification  of  Wines, 

2d,  JJESIDES  the  operation  of  fulphuring  wines,  there 
is  another,  no  lefs  efiential,  called  clarification.  It  confifls, 
in  the  firft  place,  in  drawing  off  the  wine  from  the  lees, 
which  requires  certain  precautions,  and  in  then  difengaging 
it  from  all  the  principles  fufpended  or  weakly  difiblved  in  it ; 
fo  that  nothing  may  be  retained  but  the  fpiritous  and  incor- 
ruptible principles  alone.  Thefe  operations  are  even  per- 
formed before  that  of  fulphuring,  which  is  only  a  continua- 
tion of  them. 

The  firlt  of  thefe  operations  is  called  drawing  off,  tranf- 
vafation,  defecation.  According  to  Ariftotle,  this  operation 
ought  to  be  often  repeated :  quoniam  fwperveniente  ajlatis  ca- 
lore  folent  faces  jubverti,  ac  ita  vina  acefcere. 

In  the  different  wine  countries  there  are  certain  fixed  pe- 
riods of  the  year  for  this  operation,  eftablifhed,  no  doubt,  on 
the  conftant  and  refpe&able  observation  of  ages.  At  the 
Hermitage,  the  wine  is  drawn  off  in  March  and  September; 
in  Champagne,  on  the  13th  of  October,  about  the  15th  of 
February,  and  towards  the  end  of  March. 

Dry,  cold  weather  is  always  chofen  for  this  operation.  It 
is  certain  that  it  is  then  only  that  the  wine  is  in  a  good  con- 
dition. Damp  weather,  and  foutherly  winds,  always  render 
6  wine 
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"wine  turbid;  and  care  muft  be  taken  not  to  draw  itoffwhile 
thefe  prevail. 

Baccius  has  left  us  fome  excellent  precepts  refpe6ting  the 
mod  favourable  periods  for  the  defecation  of  wine.  He  ad- 
vifes  the  weakeft  wines,  that  is  to  fav,  thofe  produced  from 
fat  covered  foil,  to  be  drawn  off  at  the  winter  folftice;  mo- 
derate wines,  in  the  fpring;  and  the  moft  generous,  during 
rummer.  He  gives  as  a  general  precept,  not  to  draw  oft' 
wine  but  when  the  north  wind  prevails;  and  he  adds,  that 
wine  drawn  off  at  the  time  of  full  moon  is  converted  into 
vinegar ! 

The  manner  of  drawing  off  wine  can  be  a  matter  of  indif- 
ference only  to  thofe  unacquainted  with  the  effect  of  atmo- 
fpheric  air  on  that  liquid  :  by  opening  the  tap,  or  placing  a 
cock  at  about  four  inches  from  the  bottom  of  the  cafk,  the 
wine  which  runs  off  becomes  aerated,  and  determines  move- 
ments in  the  lees ;  fo  that,  under  this  double  view,  the  wine 
acquires  a  difpofkion  to  become  four.  A  part  of  thefe  in- 
conveniences has  been  obviated  by  drawing  off  the  wine  by 
means  of  a  fyphon;  the  motion  is  then  gentler,  and  by  thefe 
means  one  may  penetrate  to  any  depth  at  pleafure,  without 
agitating  the  lees.  But  all  thefe  methods  are  attended  with 
faults,  which  have  been  completely  remedied  by  the  help  of 
a  pump,  the  ufe  of  which  has  been  eftabiifhed  in  Champagne 
and  other  wine  countries. 

To  a  leather  pipe,  of  from  four  to  fix  feet  in  length,  and 
two  inches  in  diameter,  are  adapted  at  each  end  wooden 
pipes,  nine  or  ten  inches  in  length,  which  deereafe  in  dia- 
meter towards  the  ends,  and  are  fixed  to  the  leather  pipe  by 
means  of  a  piece  of  packthread.  The  bung  of  the  cafk  in- 
tended to  be  filled  is  taken  out,  and  one  of  the  extremities  of 
the  pipe  is  put  into  it.  A  good  coek  is  fixed  in  the  cafk  to 
be  emptied  two  or  three  inches  from  the  bottom,  and  into 
this  is  inferted  the  other  extremity  of  the  pipe. 

By  this  mechanifm  alone,  the  half  of  the  one  cafk  is  emptied 
into  the  other :  for  this  purpofe  nothing  is  neceffary  but  to 
open  the  cock;  and  the  remainder  may  be  made  to  pafs  by 
a  very  fimple  procefs,  for  which  a  pair  of  bellows  about 
two  feet  in  length,  comprehending  the  handles,  and  ten 
inches  in  breadth,  are  employed.  The  bellows  force  the  air 
through  a  hole  formed  at  the  anterior  part  of  the  fmall  end  : 
a  fmall  leather  valve,  placed  below  the  fmail  hole,  prevents 
the  air  from  rufliing  out  when  the  bellows  are  opened,  and 
to  the  extremity  of  the  bellows  is  adapted  a  perpendicular 
wooden  pipe  to  convey  the  air  downwards  :  this  tube  is  fitted 
into  the  ouogfaek  in  inch  a  manner,  that  when  the  bellows} 
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are  worked,  and  the  air  forced  out,  a  preffure  is  exercifed  oit 
the  wine,  by  which  means  it  is  obliged  to  iflue  from  the  one 
cafk,  and  to  afcend  into  the  other.  When  a  biffing  is  heard 
at  the  cock,  it  is  fpeedily  flmt :  this  is  a  fign  that  all  the  wine 
has  paflul. 

Funnels  of  tin  plate,  the  tubes  of  which  are  at  lead  a  foot 
and  a  half  in  length,  that  they  may  be  immerfed  in  the  liquor 
without  caufing  any  agitation,  are  alfo  employed. 

Drawing  off  wine  feparates  a  part  of  its  impurities,  and 
confequently  removes  fome  of  thofe  caufes  which  may  alter 
the  quality  of  it ;  but  there  (till  remain  fome  fufpended  in  the 
liquor,  which  cannot  be  caught  but  by  the  following  opera- 
tions, which  are  called  fining  of  wine,  or  clarification  :  Fifh- 
glue  (ifinglifs)  is  almoft  always  employed  for  this  purpofe  :  it 
is  unrolled  with  care,  and  cut  into  fmall  morfels,  and  it  is  then 
fteeped  in  a  little  wine,  where  it  fwells  up,  becomes  foft,  and 
forms  a  vifcid  mafs,  which  is  poured  into  the  wine.  The 
wine  is  then  ftrongly  agitated,  after  which  it  is  left  at  reft. 
Some  whip  the  wine,  in  which  the  glue  has  been  diffolved, 
with  a  few  twigs  of  birch,  &c.  and  by  thefe  means  occafion 
a  confiderable  foam,  which  is  carefully  removed.  In  all 
cafes  a  portion  of  the  glue  is  precipitated  with  the  principles 
it  has  enveloped^  and  the  liquor  is  drawn  off  when  the  de- 
pofit  is  formed. 

In  warm  climates  the  ufe  of  glue  is  dreaded,  and  during 
fummer  its  place  is  fupplied  by  whites  of  eggs  :  ten  or  twelve 
are  fuflleient  for  half  a  muid*.  The  egg§  are  firft  beat  up 
with  a  little  wine;  they  are  then  mixed  with  the  liquor  in- 
tended to  be  clarified,  and  it  is  whipped  with  the  fame 
care.  It  is  poffible  that  gum  arabic  might  be  fubftituted  for 
glue.  Two  ounces  will  be  fufHcient  for  four  hundred  pots  of 
wine.  It  is  put  into  the  liquor  in  the  form  of  a  fine  powder, 
and  the  liquor  is  then  mrred. 

Wine  mull  not  be  drawn  off  till  it  is  completely  made: 
if  the  wine  is  green  and  harfh,  it  mult  be  fuffered  to  ferment 
afecond  time  on  the  lees,  and  muft  not  be  drawn  off  till  to- 
wards the  middle  of  May  ;  if  it  continues  green,  it  may  even 
be  left  till  the  end  of  June.  It  even  fometimes  happens  that 
it  is  neceffary  to  convey  back  the  wine  to  the  lees,  and  to 
mix  them  ftrongly,  that  the  wine  may  again  acquire  that 
movement  of  fermentation  which  is  neceflary  to  bring  it  to 
perfection. 

We  are  told  by  Miller  that  when  Spanifh  wine  becomes 
turbid  by  the  lees,  it  may  be  clarified  by  the  following  procefs: 
Put  the  whites  of  eggs,    gray  fait,   and   fait  water,  into  a 
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convenient  veflTel ;  fkim  off  the  foam  formed  at  the  fur- 
face,  and  pour  the  compofition  into  the  wine  calk  from 
which  a  part  of  the  liquor  has  been  drawn  off:  at  the  end  of 
two  or  three  days  the  liquor  becomes  clear,  and  acquires  an 
agreeable  tafte.  After  being  fuffered  to  remain  at  reft  for 
about  a  week,  it  is  then  drawn  off. 

To  revive  claret  injured  by  floating  lees,  two  pounds  of 
calcined  flints,  well  pounded^  ten  or  twelve  eggs,  and  a  large 
handful  of  fait,  are  beat  up  with  two  gallons  of  wine,  which 
are  then  poured  into  the  cafk :  two  or  three  days  after,  the 
wine  is  drawn  off. 

Thefe  compofitions  may  be  varied  without  end  •  fom^times 
flarch  is  employed,  and  alfo  rice,  milk,  and  other  fubftances, 
more  or  lefs  capable  of  developing  the  principles  which  render 
the  wine  turbid. 

Wine  is  clarified  alfo,  and  its  bad  tafte  is  often  corre^ed, 
by  making  it  digeft  over  {havings  of  beech  wood,  previoufly 
ftripped  or  tha  bark,  boiled  in  water,  and  dried  in  the  fun  or 
in  a  ftove  :  a  quarter  of  a  bufliel  of  thefe  (havings  will  be  iuf^ 
ficient  for  a  muid  of  wine.  They  produce  a  (light  movement 
of  fermentation  in  the  liquor,  which  becomes  clear  in  the 
courfe  of  twenty- four  hours. 

The  art  of  cutting  wines  (couper  du  vin),  as  \\  is  called, 
(correcting  one  wine  by  another — giving  a  body  to  thofe 
wines  which  are  weak — colour  to  thofe  deftitute  of  it — and 
an  agreeable  flavour  to  thofe  which  have  none,  or  which 
have  a  bad  one,)  cannot  be  defcribed.  In  theie  cafes,  the 
tafte,  fight,  and  fmell  mud  be  confulted.  The  highly  va- 
riable nature  of  the  fubftances  employed  muftbeftudiedj 
and  it  will  be  fufficient  for  us  to  obferve,  that  in  this  part 
of  the  management  of  wines  every  thing  confifts :  ift,  In 
fweetening  wines,  and  rendering  them  faccharine  by  the  ad- 
dition of  baked  mujl,  concentrated  with  honey,  iugar,  or 
another  wine  of  a  very  lufcious  quality.  2d,  Colouring  the 
wine  by  an  infution  of  turnfole  cakes,  the  juice  of  elder-ber-, 
ries,  logwood,  and  mixing  it  with  dark,  and,  generally,  coarfe 
wine.  3d,  Perfuming  it  by  fyrup  of  rafpberries,  an  infufion 
of  the  flowers  of  the  vine  fufpended  in  the  caflc,  tied  up  in  a 
bag,  as  is  pracYifed  in  Es^vpt,  accordiug  to  the  teftimony  of 
Haffelquift. 

In  the  Orleanois,  and  other  countries,  a  wine  is  mads 
called  there  vin  rapL  It  is  prepared  ftom  picked  grapes, 
which  are  trod  with  wine  or  ley ;  placing  in  the  prefs  a  ilra- 
tum  of  vine-twigs  and  another  of  grapes  in  alternate  order, 
or  by  infufing  the  twigs  in  the  wine.  Thefe  wines  are  made 
to  boil  ftrongly,  and  they  are  then  employed  to  give  ftrength 
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and  colour  to  the  weak  colourlefs  wines  of  the  cold  and  damp 
countries. 

Though  wine  may  work  at  all  times,  there  are  certain  pe- 
riods of  the  vear  at  which  fermentation  feems  to  be  renewed 
in  a  particular  mnnner ;  and,  above  all,  when  the  vine  begins 
to  bud,  when  it  is  in  flower,  ov  when  the  grapes  begin  to 
become  coloured.  At  thefe  critical  moments,  wine  ought 
to  be  watched  with  particular  care;  and  every  movement  of 
fermentation  may  be  prevented  by  drawing  off,  and  fulphur- 
ing  it,  as  above  indicated. 

When  wines  are  completely  clarified,  they  are  preferved  in 
calks,  or  in  glafs.  The  largeft  veffels  are  the  beft,  and  they 
ought  to  be  well  clofed.  Every  body  has  heard  of  the  enor- 
mous capacity  of  the  tun  of  Heidelberg,  in  which  wine  is 
preferved  for  whole  centuries,  always  improving  in  quality ; 
and  it  is  allowed  that  wine  keeps  better  in  very  large  cafks 
than  in  fmall  ones. 

The  choice  of  (ituation  in  which  veffels  containing  wine 
ought  to  be  depofited,  is  not  a  matter  of  indifference :  on  this 
fubjeel:  we  find  among  the  antients  ufages  and  precepts  which 
deviate  for  the  mo  ft  part  from  our  common  methods,  but  which, 
in  part,  are  worthy  of  attention.  The  Romans  drew  off  the 
wine  from  the  cafks  to  fhut  it  up  in  large  earthen  veffels  glazed 
in  the  infide :  this  is  what  they  called  dtffujio  vmorum.  It 
appears  that  for  containing  wines  they  had  two  forts  of  veffels, 
which  they  called  amphora  and  cadus.  The  amphora  was  of 
a  fquare  or  cubical  form,  had  two  handles,  and  contained 
twenty  gallons  of  liquor.  This  veffel  terminated  in  a  narrow 
neck,  which  was  flopped  with  pitch  or  platter  to  prevent  the 
wine  from  exhaling.  This  we  learn  from  Petronius,  who  fays, 
Amphora  vitrete  diligenter  gypfata  allata:  Junt,  quarum  in 
eervicibus  pittacia  erant  affixa  cum  hoc  tltulo — iC  Falernum  opi- 
manum  annorum  centum"  The  cadus  had  the  figure  of  the  cone 
of  a  fir-tree;   it  contained  one-half  more  than  the  amphora. 

The  moft  generous  wines  were  expofed  to  the  open  air  in 
veffels  well  clofed;  the  weakeft  were  prudently  placed  under 
cover :  Fortius  vinum  fub  dio  locandum,  tenuia  vero  fub  teclo 
reponenda,  cavendaque  a  commotione  ac  jlrepitu  viarum,  fays 
Baccius.  Galen  obferves  that  the  whole  wine  was  put  into 
bottles,  after  which  it  was  expofed  to  a  (Irong  heat  in  clofe 
apartments;  and  in  fummer  it  was  expofed  to  the  fun  on  the 
tops  of  the  houfes,  that  it  might  fooner  become  mellow,  and 
fit  for  drinking.  Omne  vinum  in  lagenas  transfuvdi,  pojlea 
in  claufa  cubicula  multd  fubjecla  J/amma  reponi,  et  in  tcda 
tedium  a>jlate  infolari,  undc  citius  maturefcant  ac  potui  idonea 
evadant. 

That 
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That  wine  may  keep,  and  improve  in  quality,  it  ought  to 
be  put  into  veffels  deposited  in  proper  places,  the  choice  of 
which  is  not  a  matter  of  indifference.  Glafs  vefTels  are  the 
moft  favourable,  becaufe,  befides  their  presenting  no  principle 
foluble  in  wine,  they  fhelter  it  from  the  contact  or  the  air, 
from  moifture,  and  the  principal  variations  of  the  atmo- 
fphere.  Care  muft  be  taken  to  fhut  thefe  velTels  very  clofely 
with  good  cork ;  and  to  lay  the  bottles  on  their  fides,  that 
the  cork  may  not  dry,  and  facilitate  the  accefs  of  the  air. 
For  the  greater  fafety,  the  cork  may  be  covered  with  a  coating 
of  wax,  applied  by  means  of  a  brum ;  or  the  neck  of  the 
bottle  may  be  immerfed  in  a  mixture  of  melted  wax,  refin, 
and  pitch.  Some  people  cover  the  wine  with  a  ftratum  of 
oil :  this  procefs  is  recommended  by  Baccius.  The  neck  is 
then  covered  with  an  inverted  glafs  tumbler,  a  veffel  of  tin 
plate,  or  any  matter  capable  of  preventing  infects  or  mice 
from  falling  into  the  wine. 

The  veffels  moft  generally  employed  for  keeping  wine  are 
cafks,  which  for  the  moft  part  are  made  of  oak.  They  vary 
in  fize,  and  are  known  by  different  names,  fuch  as  pipes, 
hogfheads,  &c.  The  great  inconvenience  of  cafks  is,  that 
they  not  only  prefent  to  the  wine  fubftances  which  are  foluble 
in  it,  but  that  they  are  affected  by  the  variations  of  the  atmo- 
fphere,  and  afford  a  paiTage  both  to  the  air  which  endeavours 
to  efcape  from  them,  and  to  that  of  the  atmofphere  which 
penetrates  them. 

Glazed  earthen  vefTels  have  the  advantage  of  retaining  a 
more  equal  temperature;  but  they  are  more  or  lefs  porous, 
and  at  length  the  wine  in  them  muft  become  dry.  In  the 
ruins  of  Herculaneum  vefTels  were  found  in  which  the  wine 
had  dried.  Rozier  fpeaks  of  a  fimilar  urn  discovered  in  a 
vineyard  in  the  territory  of  Vienne  in  Dauphiny,  in  a  place 
where  the  palace  of  Pompey  had  formerly  ftood.  The  Ro- 
mans remedied  the  porofity  of  earthen  veffels  by  covering 
them  with  wax  on  the  infide,  and  pitch  on  the  outflde :  they 
covered  alfo  the  whole  furface  with  wax  cloths,  which  they 
applied  with  great  care. 

Pliny  condemns  this  ufe  of  wax,  becaufe,  he  fays,  it  made 
the  wine  turn  four  :  Nam  ceram  accipientibus  v  Jis,  compertum 
ejl  vina  ace/cere. 

Whatever  may  be  the  nature  of  the  veffels  deftined  to  con- 
tain wine,  a  cellar  fheltered  from  all  accidents  muft  be  chofen. 

1  ft,  The  expofure  of  the  cellar  muft  be  northern  :  its  tem- 
perature is  then  lefs  variable  than  when  the  apertures  are 
turned  towards  the  fouth. 

ad,  It  mull  be  of  fuch  a  depth  that  the  temperature  may  be 
0  3  conftantly 
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conftantly  the  fame.  In  cellis  qua  non  fat'is  profunda  funt 
diurni  caloris  participes  funt ;  vina  non  diu  fubjijlunt  Integra, 
fays  Hoffman. 

3d,  The  moifture  in  it  muft  be  conftant,  without  being  too 
great :  exeefs  of  moifture  renders  the  papers,  corks,  calks,  Sec. 
mouldy.    Drynefs  deficcates  the  calks,  and  makes  them  leak. 

4th,  The  light  ought  to  be  very  moderate  :  a  flrong  light 
dries ;  darknefs,  almoft  abfolute,  rots. 

5th,  The  cellar  muft  be  fheltered  from  {hocks.  Violent 
agitation,  or  that  fhaking  occafloned  by  the  rapid  pafTage  of 
carriages  along  the  ftreet,  agitates  the  lees,  mixes  them  with 
the  wine,  where  they  are  kept  fufpended,  and  occafions 
acetification.  Thunder,  and  all  movement  occafloned  by 
fhocks,  produce  the  fame  efte&. 

6th,  Green  wood,  vinegar,  and  all  fubftances  fufceptible 
of  fermentation,  muft  be  kept  at  a  diftance  from  a  cellar. 

7th,  The  reverberation  of  the  fun,  which,  as  it  neceflarily 
changes  the  temperature  of  a  cellar,  muft  alfo  alter  the  pro- 
perties of  the  wine  preferved  in  it,  ought  alfo  to  be  guarded 
again  ft. 

A  cellar,  therefore,  muft  be  dug  to  the  depth  of  fome  fa- 
thoms below  ground ;  its  apertures  ought  to  be  directed  to- 
wards the  north ;  it  muft  be  at  a  diftance  from  the  ftreet, 
highways,  worklhops,  fewers,  neceflaries,  &c.  and  ought  to 
be  arched  at  the  top. 

V1L    Mal&dies  of  Wine,   and  the  Means  of  preventing  or 
correcting  them,  y| 

There  are  fome  wines  which  improve  by  age,  and  which 
cannot  be  confidered  as  perfect  till  a  long  time  after  they 
have  been  made.  Lufcious  wines  are  of  this  kind,  as  well 
as  all  highly  fpiritous  wines ;  but  delicate  wines  are  fo  apt 
to  turn  four,  or  oily,  that  it  is  only  by  means  of  great  pre- 
caution they  can  be  preferved  for  feveral  years. 

The  firft  of  the  principal  kinds  of  wine  known  in  Burgundy, 
is  that  of  Volney,  near  Beaune.  This  wine,  fo  delicate  and 
agreeable,  will  not  bear  the  vat  above  12,  16,  or  18  hours, 
and  can  fcarcely  be  kept  from  one  vintage  to  another. 

The  fecond  of  the  principal  kinds  of  wine  in  Burgundy  is 
that  of  Pomard  :  it  keeps  better  than  the  former;  but  if  kept 
longer  than  a  year,  it  becomes  oily,  fpoils,  and  aflumes  the 
colour  of  the  peelings  of  onions. 

In  every  canton  the  wine  has  a  fixed  and  known  period  of 
duration ;  and  it  is  every  where  known  that  this  period  muft 
be  fhorter  or  longer  according  to  the  nature  of  thefeafon,  and 
th?  care  employed  in  the  procefs  of  vinification.    No  one  is 

ignorant 
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ignorant  that  the  wine  made  from  grapes  collected  in  rainy 
weather,  or  produced  in  fat  foil,  is  not  of  long  duration. 

The  antients,  as  we  are  informed  by  Galen  and  Athenaeus, 
had  determined  the  epoch  of  age,  or  the  period  at  which  the 
different  wines  ought  to  be  drunk  : — Falernum  ah  annis  de- 
cem  ut  potui  idoneum,  et  a  quindecim  nfque  ad  viginti  annos  : 
after  that  period  grave  eft  capiti  et  nervos  offendit.  Albani 
vero  cum  du<e  Jint  fpecies,  hoc  dulce  Mud  acerhum^  ambo  a 
decimo  qulnto  anno  vigent.  Surrentinum  vigejimo  quinto 
anno  incipit  ejfe  utile,  quia  eft  pingue  et  vix  digeritur,  ac 
veterafcens  folum  Jit  potui  idoneum.  Tiburtinum  leve  eft, 
facile  vapor  at,  viget  ah  annis  decern.  Lubicanum  pingue  et 
i?iter  albanum  et  falernum  putatur  ufui  ah  annis  decern  ido- 
neum. Gauranum  rarum  invenitur,  at  optimum  eft  et  ro- 
huftum.     Signimum  ah  annis  fex  potui  utile. 

The  care  employed  in  drawing  off  wine,  and  mixing  it 
with  mute  wine,  contributes  greatly  to  its  prefervation.  Few 
kinds  are  (hipped  without  this  precaution.  It  is  of  import- 
ance then,  for  the  prevention  of  all  its  alterations,  that  all 
thefe  operations  mould  be  multiplied  and  repeated ;  and  it  is 
to  this  valuable  practice  we  are  indebted  for  the  power  of 
being  able  to  fend  wine  to  all  climates,  and  to  fubject  it  to 
all  temperatures,  without  fear  of  decompofition. 

Among  the  difeafes  to  which  wines  are  moil  fubjecl,  oilU 
nefs  and  acidity  are  the  mod  common  and  molt  dangerous. 

Oilinefs  is  an  alteration  which  wines  often  contract:  they 
lofe  their  natural  fluidity,  and  become  ropy,  like  oil. 

The  lefs  fpiritous  wines  turn  oily ;  and  weak  wines,  which 
have  fermented  very  little,  are  the  moft  difpofed  to  this  ma- 
lady. Weak  wines,  made  from  grapes  which  have  been 
picked,  are  alfo  fubject  to  it. 

Wine  turns  oily  in  the  beft  corked  bottles.  Of  this  there 
are  too  frequent  inftances  in  Champagne,  where  the  wine  of 
a  whole  vintage,  when  put  into  glafs  vefTels,  is  expofed  fome- 
times  to  this  alteration. 

Oily  wines  furnifh  by  diftillation  but  a  little  fat  coloured 
and  oily  fpirit. 

This  fault  may  be  corrected  feveral  ways. 

lit,  By  expofing  the  bottles  to  the  air,  and,  above  all,  in 
a  well-aired  barn. 

2d,  By  ihakins:  the  bottle  for  a  quarter  of  an  hour;  then 
uncorking  it,  ancl  fullering  the  gas  and  foam  to  efcape. 

3d,  By  mixing  the  wine  with  fifh-glue  and  whites  of 
eggs  mixed  together. 

4th,  By  introducing  into  each  bottle  one  or  two  drops  of 
lemon  juice,  or  any  other  acid. 

0  4  From 
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From  the  nature  of  the  caufes  which  produce  oilinefs  in 
wines,  the  phenomena  exhibited  by  that  malady,  and  the 
means  employed  to  cure  it,  it  is  evident  that  this  alteration 
ariles  from  the  extractive  principle,  which  has  not  been  fuffi- 
cicntly  decomposed. 

AVe  find  a  iimilar  effect  in  beer,  in  the  decoction  of  gall- 
iot >,  and  in  feveral  other  cafes  where  the  extractive  matter, 
being  very  abundant,  is  precipitated  from  the  liquor  which 
held  it  in  folution  ;  and  acquires  the  characters  of  fibrine 
matter,  unlefs  burned  by  a  fermentation  or  precipitated  by 
an  acid, 

Acefcence  of  wine  is  however  the  mod  common  malady, 
and,  we  may  even  fay,  the  moft  natural,  for  it  is  almoft  a 
confequence  of  fpiritous  fermentation;  but  by  knowing  the 
caufes  which  produce  it,  and  the  phaenomena  which  accom- 
pany or  announce  it,  means  may  be  taken  to  prevent  it.  The 
antients  admitted  three  principal  caufes  of  the  acidity  of 
wines: — ift,  The  humidity  of  the  wine:  2d,  The  incon- 
ftancy  or  variations  of  the  atmofphere  :  3d,  Commotions. 

To  know  this  malady  exactly,  we  mult  call  to  mind  fome 
principles,  which  can  alone  furnifh  us  with  light  on  this 
iubject. 

ift,  Wine  never  turns  four  until  the  fpiritous  fermentation 
is  terminated ;  or,  in  other  words,  till  the  faccharine  prin- 
ciple is  completely  decompofed.  Hence  the  advantage  of 
putting  wine  into  cafks  before  all  the  faccharine  principle 
has  difappeared ;  becaufe  the  fpiritous  fermentation  then 
continues,  is  prolonged,  and  removes  every  thing  that  can 
pave  the  way  for  acetous  decompofition.  Hence  the  prac- 
tice of  putting  a  little  fugar  into  the  bottle  to  preferve  the 
wine  without  alteration;  and  hence  the  very  general  method 
of  baking  a  part  of  the  mud  at  a  (low  and  moderate  heat,  and 
of  mixing  fome  of  it  in  the  calks  intended  for  embarkation. 
In  fome  places  of  Spain  and  Italy  all  the  muftis  baked; 
and  Bellon  fays  that  the  wines  qi'  Crete  would  not  keep  at 
fea  unlefs  the  precaution  were  taken  to  boil  them. 

2d,  The  lead  fpiritous  wines  are  thofe  which  fooneft  be- 
come four.  We  know,  by  experience,  that  when  the  feafon 
is  rainy,  if  the  grapes  be  little  faccharine,  which  confequently 
give  little  alcohol,  the  wines  readily  turn  four.  The  weak 
wines  of  the  north  become  four  with  great  eafe ;  while  the 
ftrong,  generous,  fpiritous  wines  obdinately  refift  acidity. 

It  is  however  no  lefs  true,  that  the  moft  fpiritous  wines 
furnifh  the  ftrongeft  vinegar,  though  their  acetification  is 
more  difficult,  becaufe  alcohol  is  neceffary  to  the  formation 
of  vinegar, 

3d,  Wine 
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3d,  Wine  perfectly  free  from  all  extractive  matter,  either 
10  confequence  of  its  being  depofited  naturally  by  time  or 
by  clarification,  is  not  fufceptible  of  turning  four.  I  have 
expofed  old  wine  in  uncorked  bottles  to  the  ardour  of  the  fun 
of  July  and  Auguft  for  more  than  forty  days  without  the 
wine  lofing  its  quality ;  only  the  colouring  principle  was  con- 
flantly  precipitated  under  the  form  of  a  membrane,  which 
covered  the  bottom  of  the  bottle.  The  fame  wine  in  which 
I  infufcd  vine-leaves,  became  four  in  a  few  days.  It  is  known 
that  old  wines,  well  purified,  do  not  turn  four. 

4th,  Wine  does  not  acidify,  or  become  four,  but  when  in 
contact  with  the  air:  atmofpheric  air  mixed  with  wine  is  a 
real  leaven  of  acidity.  When  wine  grows  flat  (fe  poufle)  it 
fufTers  to  efcape,  or  exhales,  the  gas  it  contains,  and  the  ex- 
ternal air  then  enters  to  aflume  its  place.  Rozier  propofes 
to  adapt  a  bladder  to  a  pipe  inferted  in  the  vcfl'cl,  in  order  to 
afcertain  the  abforption  of  the  air  and  the  difengagcment  of 
the  gas.  When  the  bladder  fills,  the  wine  tends  to  flatten; 
if  it  empties  itfelf,  it  is  a  fign  of  its  turning  four. 

When  wine  flattens,  the  cafk  fufFers  the  wine  to  ooze 
through  the  fides,  and  if  a  hole  be  made  with  a  gimblet,  the 
wine  efcapes  with  a  hiding  noife  and  foam  :  on  the  other 
hand,  when  wine  turns  four,  the  fides  of  the  cafk,  the  bung, 
and  the  luting,  are  drv,  and  the  air  ruflies  in  with  violence 
as  foon  as  it  is  un (topped. 

From  this  circumltance  it  may  be  concluded  that  wine 
(hut  up  in  very  clofe  veflels  is  not  fufceptible  of  becoming 
four. 

5th,  There  are  certain  times  of  the  year  when  the  wine 
turns  more  readily  four.  Thefe  periods  are,  the  moment 
when  the  fap  rifes  fh  the  vine,  when  it  flowers,  or  when  the 
grapes  aflume  a  reddifh  tint.  It  is  during  thefe  periods,  in 
particular,  that  precautions  mud  be  taken  to  prevent  its  be- 
coming acid. 

6th,  Change  in  the  temperature  alfo  promotes  acidity, 
efpecially  when  the  heat  rifes  tq  80  or  90  degrees.  The  de- 
generation is  then  rapid,  and  almovt  unavoidable. 

The  acidity  of  wine  may  be  eafily  prevented  by  removing 
all  thofe  caufes  before  mentioned  which  tend  to  produce  this 
alteration ;  and  when  it  has  begun,  it  mav  be  remedied  by 
the  means,  more  or  lei's  effectual,  which  we  are  going  to 
mention. 

Baked  muft,  honey,  or  liquorice,  are  diflblved  in  wine  in 
which  acidity  has  manifested  itfelf:  by  thefe  means  its  four 
talte  is  corrected,  being  concealed  by  the  fweetifh  favour  of 
thefe  ingredients. 

The 
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The  little  acid  which  has  been  formed  may  be  feized  by 
the  means  of  afhes,  alkalies,  chalk,  lime,  and  even  litharge. 
This  Jaft  fubtlance,  which  forms  a  very  fweet  (alt  with 
acetous  acid,  is  exceedingly  dangerous.  This  criminal  adul- 
teration may  be  eafily  detected  by  pouring;  hydro-fulphuret 
of  potafh  (liver  of  fulphur)  into  the  wine.  There  will 
be  immediately  formed  an  abundant  and  black  precipitate. 
Sulphurated  hydrogen  gas  may  alfo  be  made  to  pafs  through 
this  altered  liquor :  this  will  produce  a  blackifh  precipitate, 
which  is  nothing  but  fulphuret  of  lead. 

The  works  of  oinologifts  abound  with  recipes,  of  greater 
or  lefs  value,  for  correcting  the  acidity  of  wine. 

Bidet  fays,  that  about  a  fiftieth  of  lkimmed  milk  added  to 
four  wine  reftores  it ;  and  that  it  may  be  drawn  off  in  five 
da  vs. 

Others  take  four  ounces  of  the  heft  wheat,  boil  it  in  water 
till  it  burfts;  and,  when  it  has  cooled,  put  it  into  a  fmall  bag 
which  is  immerfed  in  the  cafk,  fhaking  it  with  a  ftick. 

Some  recommend  alfo  the  feeds  of  leeks,  fennel,  &c. 

To  fhow  the  futility  of  the  greater  part  of  thefe  remedies, 
St  will  be  fufficient  to  obferve,  that  it  is  impoffible  to  make 
fermentation  proceed  in  a  retrograde  manner,  and  that  it  can 
at  mod  be  fufpended  ;  that  the  whole  of  the  acid  then  formed 
may  be  feized,  or  its  exiftence  may  be  concealed,  by  fweet 
and  faccharine  principles. 

But  befides  thefe  alterations  there  are  others,  which,  though 
lefs  common  and  dangerous  deferve  to  be  noticed.  Wine 
femetimes  contracts  what  is  called  a  tafte  of  the  cafk.  This 
malady  may  arife  from  two  caufes :  firft,  when  the  wine  is 
put  into  cafks,  the  wood  of  which  is  rotten  or  damaged  ;  fe- 
condly,  when  lees  have  been  left  to  dry  in  the  calks  into 
which  new  wine  is  put.  Willermoz  propofes  lime  water, 
carbonic  acid,  and  oxygenated  muriatic  acid,  to  correct  the 
bad  tafte  ariiing  from  the  cafk :  others  recommend  mixing 
the  wine  with  ifmglafs,  drawing  it  carefully  off,  and  infilling 
roafted  wheat  in  it  for  two  or  three  davs. 

A  phenomenon,  which  has  ftruck  and  embarraffed  the 
numerous  authors  who  have  fpoken  of  the  difeafes  of  wine, 
is  what  is  called  the  flowers  of  wine.  Thefe  are  formed  in 
cafks,  but  particularly  in  bottles,  in  which  they  occupy  the 
neck ;  they  conftantly  announce  and  precede  the  acid  dege- 
neration of  wine.  They  manifeft  themfelves  in  aimoft.  all 
fermented  liquors,  and  always  more  or  lefs  abundantly  ac- 
cording to  the  quantity  of  extractive  matter  existing  in  the 
liquor.  I  have  leeo  them  formed  in  fuch  abundance,  in  a 
fermented  mixture  of  molafTes  and  the  yeaft  of  beer,  that 
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they  precipitated  themfelves  in  the  liquor  in  pellicles,  or  nu- 
merous and  fucceffive  ftrata.  In  this  manner,  I  have  obtained 
twenty  ftrata. 

Thefe  flowers,  which  I  at  firft  took  for  a  precipitate  of 
tartar,  is,  in  my  opinion,  a  vegetation,  or  real  fyffus3  which 
belongs  to  that  fermented  fubftance.  It  is  reduced  almoft  to 
nothing  by  deficcation,  and  by  analyfis  exhibits  only  a  little 
hydrogen  and  a  great  deal  of  carbon. 

All  thefe  rudiments  or  commencements  of  vegetation, 
which  develop  themfelves  in. all  cafes  where  an  organic 
matter  is  decomposed,  ought  not,  in  my  opinion,  to  be 
clafTed  with  perfect  plants :  they  are  not  fufceptiblc  of  re- 
production,  and  are  only  a  fvmmctric  arrangement  of  the 
moleculae  of  the  matter,  which  feems  rather  directed  by  the 
fimple  laws  of  affinity  than  thofc  of  life.  Similar  pheno- 
mena are  obferved  in  all  decompofitions  of  organic  beings. 

In  the  years  1791  and  1792,  the  whole  product  of  the 
vintage  was  altered  at  the  commencement  by  an  acrid,  nau- 
feous  odour,  which  went  off  after  a  long-continued  fermenta- 
tion. This  effect  was  owing  to  an  enormous  quantity  of 
tree-bugs,  (punaifes  de  Lois,)  which  had  fettled  on  the  grapes, 
and  which  had  been  crufhed  in  treading  them. 

VIII.   TJfes  -and  Virtues  of  Wine. 

Wine  has  become  the  mod;  ufual  beverage  of  man,  and  is, 
at  the  fame  time,  the  moil:  varied.  Wine  is  known  in  all 
climates;  and  the  attraction  of  this  liquor  is  fo  ftrong,  that 
the  prohibitory  law  refpecting  it,  which  Mahomet  impofed 
on  his  followers,  is  daily  broken. 

This  liquor,  befides  being  a  tonic  and  ftrengthener,  is 
alfo  more  or  lefs  nutritive :  in  every  point  of  view,  it  muft 
be  falutary.  The  antients  afcribed  to  it  the  property  of 
ftrengthening  the  underftanding.  Plato,  iEfehylus,  and 
Solomon,  all  agree  in  afcribing  to  it  this  virtue.  But  no 
writer  has  better  defcribed  the  real  properties  of  wine  than 
the  celebrated  Galen,  who  afligns  to  each  fort  its  peculiar 
ufes,  and  defcribes  the  difference  they  acquire  by  age,  cli- 
mate, &c. 

Excefs  in  regard  to  the  ufe  of  wine  has  at  all  times  called 
forth  the  cenfure  of  legiflators.  It  was  cuftomary  among  the 
Greeks  to  prevent  intoxication  by  rubbing  their  temples  and 
forehead  with  precious  ointments  and  tonics.  The  anecdote 
of  that  famous  legiflator,  who,  to  reftrain  the  intemperance 
of  the  people,  authorized  it  by  an  exprefs  law,  is  well  known  ; 
and  we  read  that  Lycurgus  caufed  drunken  people  to  be  pub- 
licly exhibited,  in  order  to  excite  a  horror  of  intoxication  in 
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Lacedemonian  youth.  By  a  Jaw  of  Carthage,  the  ufe  of 
wine  was  prohibited  in  the  time  of  war.  Plato  interdicted 
it  to  young  perfons  below  the  age  of  twenty-two.  Ariftotle 
did  J  he  lame  to  children  and  nurfes.  And  we  are  informed 
by  Pal  mar  i  us  that  the  laws  of  Rome  allowed  to  priefts,  or 
♦hofe  employed  in  the  facrifices,  but  three  i'mall  glafles  of 
at  their  repairs. 
But,  notwith (landing  the  wifdom  of  laws,  the  hideous 
picture  of  intemperance,  and  the  fatal  confequences  with 
which  it.  is  attended,  the  attractions  of  wine  have  been  fo 
powerful  among  certain  nations,  that  their  fondnefs  for  it 
has  degenerated  into  a  palhon  and  real  want.  Wfc  daily  fee 
men,  prudent  in  other  refpects,  gradually  acquire  the  habit 
of  indulging  immoderately  in  the  uk  of  this  liquor;  and  in 
their  wine  extinguiih  their  moral  faculties  and  their  phyfical 
ft  renin  h. 

o 

Narratur  et  prifci  Catonis, 
Saepe  mero  incaluifle  virtus. 

We  learn  from  hiftory,  that  Wenceflas,  king  of  Bohemia 
and  of  the  Romans,  having  come  to  France  to  negotiate  a 
treaty  with  Charles  VI.  repaired  to  Rheims  in  the  month  of 
May  13977  where  he  got  intoxicated  every  day  with  the  wine 
of  the  country,  choofmg  rather  to  forego  everything  than 
not  indulge  in  this  excefs*. 

The  virtue  of  wine  differs  according  to  its  age.  New  wine 
is  flatulent,  indigeftible,  and  purgative  :  muflum  flat uofum  et 
ccmco&u  difficile.  Unum  in  fe  bonum  continety  quod  ahum 
emolliat.  Vinum  rarum  injrigidat ', — muflum  crajji  Jucci  ejl, 
et  Jrigidi. 

The  antrents  confounded  thefe  words — mujlum  et  novum 
virmm.  Ovid  fays,  Qui  nova  mujla  bibatit.  Unde  virgo 
mnjla  diela  ejl  pro  intatta  et  novella. 

Light  wines  only  can  be  drunk  before  they  have  grown 
old.  The  reafon  we  have  mentioned  in  the  preceding  pages. 
The  Romans,  as  we  have  obferved,  followed  this  cuftom, 
and  drank  their  wines  in  fucceffion  :  Vinum  Gauranum  et 
Albanumy  et  qua;  in  Sabinis  et  in  Tu/cis  nafcuntur,  et  Amie- 
num  quod  circa  Neapolmi  vicinis  collibus  gignitur. 

New  wines  are  not  at  all  nourifhing,  especially  thofe  which 
are  aqueous,  and  little  faccharine  :  carport  alimentum  fubge- 
runt  pauciffimum,  lays  Galen. 

Thefe  wines  readily  produce  intoxication  ;  and  the  reafon 
of  this  is,  the  quantity  of  carbonic  acid  with  which  they  are 
charged.     This  acid,  by  difengaging  itfelf  from  the  liquor 

*  Observations  fur  TAgriculture,  vol.  ii.  p.  192. 
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by  the  temperature  of  the  ftomach,  extinguifhes  the  irrita- 
bility of  the  organs,  and  brings  on  ftupor. 

Old  wines,  in  general,  are  tonic,  and  very  wholefome: 
they  are  fuited  to  weak  ftomachs,  old  people,  and  in  all 
cafes  where  hrengthening  is  neceffary  :  they  afford  very- 
little  nourifTiment,  becaufc  they  are  deprived  of  th^ir  really 
nourifhing  principles,  and  contain  fcarccly  any  other  thaa 
alcohol. 

It  is  of  fuch  wine  that  the  poet  fpeaks,  when  he  fays : 

Generofum  et  lene  requiro 

Quod  curas  abigat,  quod  cum  f'pc  divite  manet 
In  venas  animumque  meum,  quod  verba  mini  ft  ret, 
Quod  me,  Lucane,  juvenem  commendet  ainicae. 

Oily  thick  wines  are  the  moil  nourifhing.  Pinguia  fan- 
guinem  augent  et  nutriunt ; — Galen.  The  fame  author  re- 
commends the  wines  of  Therea  and  Scibellia  as  highly  nou- 
rifhing:  quod  craffum  utrumque,  nigrum  et  dulce. 

Wines  differ  alfo  effentially  in  regard  to  colour.  Red,  in. 
'general,  is  more  fpiritous,  lighter,  and'  more  digeftible : 
white  wine  furnifhes  lefs  alcohol,  and  is  more  diuretic  and 
weaker,  as  it  has  remained  lefs  time  in  the  vat :  it  is  almoft 
always  more  oily,  more  nutritive,  and  more  gafeous,  than 
the  red. 

Pliny  admits  four  fhades  in  the  colour  of  wines — album, 
fulvum,fanguineum,  rubrum:  but  it  would  be  too  minn 
well  as  ufelefs  to  multiply  fhades,  which  might  become  In- 
finite, by  extending  them  from  black  to  white. 

Climate,  culture,  and  variety  in  the  proceffes  of  fermenta- 
tion, produce  alio  infinite  differences  in  the  qualities  and 
virtues  of  wine.  To  avoid  fatiguing  repetitions,  we  muft 
refer  to  what  we  have  already  laid  on  this  fubjeS. 

The  art  of  tempering  wine  by  the  addition  of  one  part  of 
water  was  pra&ifed  among  the  antients :  wine  of  this  kind 
they  called  vinum  dilutum.  Pliny,  after  Harrier,  fpeaks  of 
a  wine  which  could  bear  twenty  parts  of  water.  The  fame 
hiftorian  informs  us,  that  in  his  time  wines  fo  fpiritous  were 
known,  that  they  could  not  be  drunk:  niji  fervincerentur 
aqua  et  attcnucntur  aqua  calida. 

The  antients,  who  had  very  jurt  and  correct  ideas  refpecl- 
ing  the  art  of  making  and  preferving  wines,  feem  to  have 
been  unacquainted  with  that  of  diftilling  fpirit  from  them  : 
the  flrft  correct  ideas  refpecYmg  the  diftillation  of  wine  are 
afcribed  to  Arnaud  de  Villeneuve,  profeflbr  of  medicine  at 
Montpellier. 

The  diftillation  of  wines  has  given  a  new  value  to  this 
production.      It  has  not  only  furniihed   a  new   beverage^ 
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Wronger  and  incorruptible,  but  has  made  known  to  the  arte 
the  real  folveht  of  refins  and  of  aromatic  principles,  and,  at 
the  fame  time,  a  mean  as  fimple  as  certain  for  preferving  ani- 
mal and  vegetable  fubftances  from  all  putrid  decompotition. 
It  is  on  thefe  remarkable  properties  that  the  art  of  the  var- 
nifher,  the  perfumer,  the  maker  of  liqueurs,  and  others 
founded  on  the  fame  bafis,  have  been  fuccefiively  eftabliihed. 


XXXIII.  Defcriptlon  of  the  Table  and  the  Vaarlberg  Moun- 
tains y  in  Southern  Africa*     By  John  Barrow,  -£/?•* 

A  HE  firft  appearance  of  fo  ftupendous  a  mafs  of  naked 
roek  as  the  Table  Mountain,  cannot  fail  to  arreft,  for  a  time, 
the  attention  of  the  mod  indifferent  obferver  of  nature  from 
all  inferior  objects,  and  mod  particularly  intereft  that  of  the 
mineralogift.  As  a  defcription  of  this  mountain  will,  with 
few  variations,  anfwer  to  that  of  almoft  all  the  great  ranges 
in  Southern  Africa,  it  may  not,  perhaps,  be  thought  too  te- 
dious to  enter  into  a  detail  of  its  form,  dimenfions,  and  con- 
itituent  parts. 

The  name  of  talle  land  is  given  by  feamen  to  every  hill  or 
mountain  whofe  fummit  prefents  to  the  eye  of  the  obferver 
a  line  parallel  to  the  horizon.  The  north  front  of  the  Table 
Mountain,  directly  facing  the  town,  is  a  horizontal  line,  or 
very  nearly  fo,  of  about  two  miles  in  length.  The  bold  face, 
that  riles  almoft  at  right  angles  to  meet  this  line,  is  fup- 
portcd,  as  it  were,  by  a  number  of  projecting  buttrefles  that 
rife  out  of  the  plain,  and  fall  in  with  the  front  a  little  higher 
than  midway  from  the  bafe.  Thefe  and  the  diviflon  of  the 
front,  by  two  great  chafms,  into  three  parts,  a  curtain  flanked 
by  two  baftions,  the  firft  retiring  and  the  others  project- 
ing, give  to  it  the  appearance  of  the  ruined  walls  of  fome 
gigantic  fortrefs.  Thefe  walls  rife  above  the  level  of  Table 
Say  to  the  height  of  3583  feet,  as  determined  by  captain 
Bridges,  of  the  royal  engineers,  from  a  meafured  bafe  and 
angles  taken  with  a  good  theodolite.  The  call  fide,  which 
runs  pff  at  right  angles  to  the  front,  is  ftill  bolder,  and  has 
one  point  higher  by  feveral  feet.  The  weft  fide,  along  the 
fea  more,  is  rent  into  deep  chafms,  and  worn  away  into  a 
number  of  pointed  mafTes.  In  advancing  to  the  fouthward 
about  four  miles,  the  mountain  defcends  in  fteps  or  terraees, 
the  loweft  of  which  communicates  by  gorges  with  the  chain 

*  From  BarrQ-'vs  T'rwveh  Into  Southern  Africa,  a  work,  highly  worthy 
of  the  attention  of  ev.ry  perion  fund  of  uarural  hinory. 
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that  extends  the  whole  length  of  the  peninfula.  The  two 
wings  of  the  front,  one  of  the  Devil's  Mountain,  and  the 
other  the  Lion's  Head,  make,  in  fact,  with  the  Table,  but 
one  mountain.  The  depredations  of  time  and  the  force  of 
torrents,  having  carried  away  the  loofer  and  lefs  compact 
parts,  have  difunited  their  fummits,  but  they  are  Hill  joined 
at  a  very  confiderable  elevation  above  the  common  bafe. 
The  height  of  the  firft  is  3315,  and  of  the  latter  2160  feet. 
The  Devil's  Mountain  is  broken  into  irregular  points ;  but 
the  upper  part  of  the  Lion's  Head  is  a  folid  mafs  of  Hone, 
rounded  and  fafhioned  like  a  work  of  art,  and  refcmbling 
very  much,  from  fome  points  of  view,  the  dome  of  Saint 
Paul's  placed  upon  a  high  cone-fhaped  hill.  Thefe  three 
mountains  are  compofed  of  a  multitude  of  rocky  ftrata,  piled 
on  each  other  in  large  tabular  maiTes.  Their  exact  hori- 
zontal pofition  denotes  the  origin  of  the  mafs  to  be  nej  tuiiiaii, 
and  not  volcanic;  and  that,  iince  its  firlt  formation,  no  con- 
vulfion  of  the  earth  has  happened  in  this  part  of  Africa  fuffi- 
cient  to  have  difturbcd  the  nice  arrangement  of  its  parts.  The 
ftrata  of  thefe  pofldiluvian  ruins  not  being  placed  in  the  order 
of  their  fpecific  gravity,  might  lead  to  the  coiiclufion  that 
they  were  depofited  in  fucceilive  perio'!-'  of  time,  were  it  not 
for  the  circumftance  of  their  lyino  1  fe  upon  each  other, 
without  any  intermediate  veins  or  earthy  or  othe;  e  itraneous 
materials.  The  Gratification  of  ihe  -.ape  peqinftila*  a  id,  in- 
deed, of  the  whole  colony,  is  arranged  in  the  following  order: 

The  mores  of  Table  Bay,  and  the  fubftratum  of  the  plain 
on  which  the  town  is  built,  compote  a  bed  of  a  blue  compact 
fchiftus,  generally  placed  in  parallel  ridges  in  the  direction 
of  north-weft  and  fouth-eaft,  but  frequently  interrupted  by 
large  malTes  of  a  hard  flinty  rock  of  the  fame  colour,  belong- 
ing to  that  clafs  of  aggregated  ftones  propofed  by  Mr.  Kirwan 
to  be  called  graniteUes.  Fine  blue  flags,  with  whitilh  itreaks, 
are  procured  from  Robben  Ifland,  in  the  mouth  of  Table 
Bay,  which  are  ufed  for  fteps,  and  for  paving  the  terraces  in 
front  of  moft  of  the  houfes. 

Upon  the  fchiftus  lies  a  body  of  ftrong  clay  coloured  with 
iron  from  a  pale  yellow  to  dcup  red,  and  abounding  with 
brown  foliated  mica.  Imbedded  in  the  clay  are  immenfe 
blocks  of  granite,  fo  loofely  cemented  together,  that  the  con- 
ftituent  parts  arc  eafily  ieparated  by  the  hand.  The  mica, 
the  fand,  and  indeed  the  whole  bed  of  clay,  feem  to  have 
been  formed  from  the  decompofition  of  the  granite.  Be- 
tween the  Lion's  Head  and  the  fea,  are  vaft  maiTes  of  thefe 
aggregated  ftones  entirely  expofed.  Moft  of  them  are  rent, 
and  falling  afunder  from  their  own  weight;  others  are  com 
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plctoly  hollowed  out,  fo  aS  to  be  nothing  more  than  a  cruft 
or  fhel! ;  and  thev  have  alnioft  invariably  a  fmall  aperture 
on  that  fide  of  the  (tone  which  faces  the  bottom  of  the  hill 
or  the  fea  fhore.  Such  excavated  blocks  of  coarfe  granite 
arc  very  common  on  the  hills  of  Africa,  and  are  frequently 
inhabited  by  runaway  (laves. 

Reding  on  the  granite  and  clay  is  the  firft  horizontal  ftra- 
t.um  of  the  Table  Mountain,  commencing  at  about  five  hun- 
dred feet  above  the  level  of  the  fea.  It  is  filiceous  fand-ftone 
of  a  dirty  yellow  colour.  Above  this  is  a  deep  brown  fand- 
ftone,  containing  calciform  ores  of  iron,  and  veins  of  hema- 
tite, running  through  the  folic!  rock.  Upon  this  refts  a  mafs, 
of  about  a  thoufaud  feet  in  height,  of  a  whiti(h-gray  mining 
granular  quartz,  mouldering  away  in  many  places  by  ex- 
pofure  to  the  weather,  and  in  others  paffmg  into  fand-ftone. 
The  fummit  of  the  mountain  has  entirely  undergone  the 
tranfition  into  fand-ftone;  and  the  fkeletons  of  the  rocks, 
that  have  hitherto  refilled  the  ravages  of  time,  arefurrounded 
by  myriads  of  oval-ihaped  and  rounded  pebbles  of  femi-tranf- 
parcnt  quartz  that  were  once  imbedded  in  them.  Thofe 
pebbles,  having  acquired  their  rounded  form  by  friction, 
when  the  matrix,  in  which  they  are  dill  found  buried,  had 
not  aflumed  the  form  and  confidence  of  ftone;  and  the  fitua- 
tion  of  this  ftratified  matrix  on  blocks  of  primaeval  granite, 
clearly  point  out  a  grand  revolution  to  have  taken  place  on 
the  furface*  of  the  globe  we  inhabit.  No  organized  remains, 
however,  of  the  old  world,  fuch  as  (hells  buried  in  the  rock, 
petrifactions  of  fifties,  or  impreffions  of  plants,  appear  on 
the  fides  of  the  Table  Mountain,  as  has  been  afierted. 

To  thofe  whom  mere  curiofity,  or  the  more  laudable  defire 
of  acquiring  information,  may  tempt  to  make  a  vifit  to  the 
fummit  of  the  Table  Mountain,  the  beft  and  readied  accefs 
will  be  found  directly  up  the  face  next  to  the  town.  The 
afcent  lies  through  a  deep  chafm,  that  divides  the  curtain 
from  the  left  baftion.  The  length  of  this  ravine  is  about 
three-fourths  of  a  mile,  the  perpendicular  cheeks  at  the  foot 
more  than  a  thoufand  feet  high,  and  the  angle  of  afcent 
about  forty-five  degrees.  The  entrance  into  this  deep  chafm 
is  grand  and  awful.  The  two  fides,  diftant  at  the  lower  part 
about  eighty  yards  from  each  other,  converge  within  a  few 
feet  at  the  portal,  which  opens  upon  the  fummit,  forming 
two  lines  of  natural  pcrfpective.  On  palling  this  portal,  a 
plain  of  very  confiderable  extent  fpreads  out,  exhibiting  a 
dreary  wafte  and  an  infipid  tamenefs,  after  quitting  the  bold 
and  romantic  feenery  of  the  chafm.  And  the  adventurer  may 
perhaps  feel  ftrongly  difpofed  to  a(k  himfelf,  if  fuch  be  all 
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the  gratification  he  is  to  receive  for  having  undergone  fo 

freat  a  tatigue  in  the  afcent.  The  mind,  however,  will  loon 
e  relieved  at  the  recollection  of  the  great  command  given 
by  the  elevation;  and  the  eye,  leaving  the  immediate  fcenery, 
will  wander  with  delight  round  the  whole  circumference  of 
the  horizon.    On  approaching  the  verge  of  the  mountain — • 

4«  How  fearful 
And  dizzy  'tis  to  caft  one's  eyes  fo  low  ! 
The  fifhermen  that  walk  upon  the  beach 
Appear  like  mice  ;  and  yon  tail  anchoring  bark 
Diminifhed  to  her  cock.  -  -  -  -  - 
----_.__  The  murmiring  furge, 
That  on  the  unnumbered  idle  pebDles  chafes* 
Cannot  be  heard  ib  high." 

All  the  objects  on  the  plain  below  are,  in  fact,  dwindled 
away  to  the  eye  of  the  fpe&ator  into  littlenefs  and  infignifi- 
cance.  The  flat-roofed  houfes  of  Cape  Town,  difpofed  into 
formal  clumps,  appear  like  thofe  paper  fabrics  which  children 
are  accuftomed  to  make  with  cards.  The  (h rubbery  on  the 
fandy  illhmus  looks  like  dots ;  and  the.  farms  and  their  in- 
clofurcs  as  fo  many  lines,  and  the  more  finifhed  parts  of  a 
plan  drawn  on  paper. 

On  the  fwampy  parts  of  the  flat  fummit,  between  the 
mattes  of  rock,  are  growing  feveral  forts  of  handfome  fhrubs. 
The  cen&a  mucronata,  a  tall,  elegant,  frutefcent  plant,  is 
peculiar  to  this  fltuation ;  as  is  alfo  that  fpecies  of  heath 
called  the  phyjbdes,  which,  with  its  clufters  of  white  flowers, 
glazed  with  a  glutinous  coating,  exhibits  in  the  funfhine  a 
very  beautiful  appearance.  Many  other  heaths,  common 
alfo  on  the  plains,  feemed  to  thrive  equally  well  on  this  ele- 
vated (ltuation  as  in  a  milder  temperature.  The  air  on  the 
fummit,  in  the  clear  weather  of  winter,  and  in  the  (hade,  is 
generally  about  fifteen  degrees  of  Fahrenheit's  fcale  lower  than 
in  Cape  Town  *.  In  the  fummer  feafon  the  difference  is 
much  greater,  when  that  well  known  appearance  of  the  fleecy 
cloud,  not  inaptly  called  the  tablecloth,  envelops  the  fummit 
of  the  mountain. 

A  (ingle  glance  at  the  topography  of  the  Cape  and  the 
adjacent  country,  will  be  furhcient  to  explain  the  caufe  of 
this  phenomenon,  which  has  fo  much  the  appearance  of 
Angularity.  The  mountainous  peninfula  is  connected  with 
a  (till  more  mountainous  continent,  on  which  the  great 
ranges  run  parallel  to,  and  at  no  great  di fiance  from,  the  fea 

*  The  general  ftandard  of  the  three  winter  months  at  Cape  Town  may- 
be reckoned  at  $o°  at  (uarife  to  6o°  at  noon.  In  the  mddle  of  fummer. 
it  varies  from  70°  to  »o°.  but  refb  for  day?  together  at  830  tr  S40 
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coaft.  In  the  heat  of  the  fummer  feafon,  when  the  fouth- 
eaifc  monfoon  blows  ftrong  at  fea,  the  water  taken  up  by  eva- 
poration is  borne  in  the  air  to  the  continental  mountains, 
where,  being  condenfed,  it  refts  on  their  fummits  in  the  form 
of  a  thick  cloud.  This  cloud,  and  a  low  denfc  bank  of  fog 
on  the  fea,  are  the  precursors  of  a  fimilar  but  lighter  fleece 
on  the  Table  Mountain,  and  of  a  ftrong  gale  of  wind  in 
Cape  Town  from  the  fouth-eaft.  Thefe  effects  may  be  thus 
accounted  for : — The  condenfed  air  on  the  fummit  of  the 
mountains  of  the  continent,  rufhes,  by  its  fuperior  gravity, 
towards  the  more  rarefied  atmofphere  over  the  ifthmus,  and 
the  vapour  it  contains  is  there  taken  up  and  held  invifible,  or 
in  tranfparent  folution.  From  hence  it  is  carried  by  the 
fouth-eaft  wind  towards  the  Table  and  its  neighbouring 
mountains,  where,  by  condenfation  from  decreafed  tem- 
perature and  concuffion,  the  air  is  no  longer  capable  of 
holding  the  vapour  with  which  it  was  loaded,  but  is  obliged 
to  let  it  go.  The  atmofphere  on  the  fummit  of  the  moun- 
tain becomes  turbid,  the  cloud  is  fhortly  formed,  and,  hur- 
ried by  the  wind  over  the  verge  of  the  precipice  in  large  fleecy 
volumes,  rolls  down  the  fteep  fides  towards  the  plain,  threat- 
ening momentarily  to  deluge  the  town.  No  fooner,  how- 
ever, does  it  arrive,  in  its  defcent,  at  the  point  of  tempera- 
ture equal  to  that  of  the  atmofphere  in  which  it  has  floated 
over  the  ifthmus,  than  it  is  once  more  taken  up,  and  M  va- 
nifhes  into  air — to  thin  air."  Every  other  part  of  the  hemi- 
fphere  (hows  a  clear  blue  flcy,  undifturbed  by  a  Angle  vapour. 
The  Paarlberg,  on  the  left  of  the  pafs  into  the  valley,  is  a 
hill  of  moderate  height,  and  has  taken  its  name  from  a  chain 
of  large  round  ftones  that  pafs  over  the  fummit  like  the  pearls 
of  a  necklace.  Of  thefe,  the  two  that  are  placed  near  the 
central  and  higheft  point  of  the  range  are  called,  far  excel- 
lence, the  Pearl  and  the  Diamond  •  and  a  particular  defcrip- 
tion  of  them  has  been  thought  worthy  of  a  place  in  the  Phi- 
lofophical  Tranfaclions.  From  that  paper,  and  Mr.  Maflbn's 
defcription,  it  would  appear  that  thefe  two  mafles  of  ftone 
refted  upon  their  own  bales,  and  were  detached  from  the 
mountain ;  whereas  they  grow  out,  and  form  a  part  of  it.  It 
has  alfo  been  faid  that  their  compofition  was  totally  different 
from  the  rocks  that  are  found  in  the  neighbouring  mountain, 
which  led  a  naturalift  in  Europe  to  obferve,  that  thefe  im- 
menfe  blocks  of  granite  had  probably  been  thrown  up  by 
volcanic  explofions,  or  by  fome  caufe  of  a  fimilar  nature.  It 
has  been  obferved  in  the  preceding  pages,  that  the  fand- 
ftone  ftrata  of  the  Table  Mountain  refted  upon  a  bed  of  pri- 
maeval granite,  and  that  an  infinite  number  of  large  ftones 
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were  fcattered  at  the  feet  of  the  mountains  along  the  fea 
coaft,  from  the  Lion's  Head  to  the  true  Cape  of  Good  Hope. 
All  thefe  are  precifely  of  the  fame  nature  and  the  fame  ma- 
terials as  the  Pearl  and  the  Diamond ;  that  is  to  fay,  they 
are  aggregates  of  quartz  and  mica ;  the  flrft  in  large  irregular 
mafles,  and  the  latter  in  hlaek  lumps  refembling  ihorl :  they 
contain  alfo  cubic  pieces  of  feltfpar,  and  feem  to  be  bound 
together  by  plates  of  a  clayey  iron-ftone.  All  the  ftones  of 
this  deicription  appear  to  have  been  formed  round  a  nucleus, 
as  by  the  action  of  the  air  and  weather  they  fall  to  pieces  in 
large  concentric  laminae.  The  Pearl  is  accefiible  on  the 
northern  fide,  but  is  nearly  perpendicular  on  all  the  reft. 
This  (loping  fide  is  more  than  a  thoufand  feet,  and  the  per- 
pendicular altitude  about  four  hundred  feet,  above  the  fum- 
mit  of  the  mountain;  and  the  circumference  of  its  bafe  is  a 
full  mile.  Near  the  top  it  is  quadrife&ed  by  two  clifts, 
eroding  at  right  angles,  in  which  were  growing  a  number 
of  beautiful  aloes,  feveral  eryptogamous  and  other  plants. 
A  great  part  of  the  flanting  fide  was  covered  with  a  fpecies 
of  green  lichen.  Down  the  perpendicular  fides  were  im- 
menfe  rifts,  as  if  the  mafs  had  been  torn  afunder  by  its  own 
weight.  The  Diamond  is  the  higher  block,  but  lefs  bulky, 
and,  being  cone-fhaped,  is  difficult  and  dangerous  to  afcend. 
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Land.     By  Sir  John  Sinclair,  Bart.  M. P.  * 
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N  feveral  parts  of  the  kingdom,  as  in  Lincolnfhire,  Rut- 
landfliire,  &c,  which  are  calculated  for  grazing,  it  is  not 
unufual  to  give  induftrious  Cottagers  as  much  land  as  will 
enable  them  to  keep  A  cow,  and  fometimes  two,  or  more, 
befides  other  flock ;  and  it  appears  from  the  communications 
of  Lord  Winchelfea  and  others  to  the  Board  of  Agriculture, 
from  the  publications  of  the  Society  for  bettering  the  Con- 
dition of  the  Poor,  and  from  a  late  interefting  work  printed 
by  Mr.  Arthur  Young  f,  that  fiich  a  fyftem  is  productive  of 
the  happieft  confequences.  It  is  fuppofed,  however,  to  be 
totally  inapplicable  to  an  arable  di(tri£t.  I  truft  that  fuch 
an  opinion  will  not  be  admitted  without  full  confideration. 

*  Drawn  up  for  the  confideration  of  the  Board  of  Agriculture  and  In- 
ternal Improvement. 

f  Intitlcd  ««  An  Inquiry  into  the  Propriety  of  applying  Waftes  to  the 
better  Maintenance  and  Support  of  the  Poor." 

P  2  Indeed^ 
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Indeed,  fo  far  as  I  can  judge,  this  advantageous  fyftern  is  \n 
the  full  as  well  adapted  for  the  one  diftrict  as  for  the  other. 
It  requires  unqueftionablv  more  labour  on  the  part  of  the 
cottager,  and  of  his  family ;  at  the  fame  time,  the  occupation 
of  fo  great  an  extent  of  ground  is  not  fo  neceffary  in  arable 
as  in  grazing  countries;  a  circumftance,  in  various  refpects, 
extremely  material. 

In  arrarging  the  following  plan,  (which  the  reader  will 
pleafe  to  confider  merely  as  furnifhing  an  outline,  to  be  per- 
fected by  further  difcuflion  and  experiment,)  it  is  propofed 
to  keep  in  view  the  following  principles : 

1.  That  the  cottager  (hall  raife,  by  his  own  labour,  fome 
of  the  mod  material  articles  of  fubiiitence  for  himfelf  and  his 
family. 

2.  That  he  (hall  be  enabled  to  fupply  the  adjoining  mar* 
kets  with  the  fmaller  agricultural  productions.     And, 

3.  That  both  he  amfhis  family  mall  have  it  in  their  power 
to  affift  the  neighbouring  farmers,  at  all  fcafons  of  the  year, 
almofl  equally  as  well  as^if  they  had  no  land  in  their  occu- 
pation. 

It  can  hardly  be  queftioned,  that  if  it  were  practicable  to 
have  a  number  of  cottagers  of  that  defcription  in  every  parifh, 
it  would  promote,  in  various  refpects,  the  interefts  of  the 
public. 

JT.  Extent  of  Land  neceffary. 

Unlefs  the  experiment  were  fairly  tried,  it  is  impoflible  to 
ilate  exactly  the  extent  of  arable  land  requifite  to  enable  a 
cottager  to  raife  the  articles  generally  neceflary  for  the  fufte- 
nance  of  himfelf  and  family  ;  and  to  keep  a  cow,  fome  pigs, 
and  poultry.  Much  muft  depend  on  the  natural  richnefs  of 
the  foil ;  (though,  under  the  management  about  to  be  pro- 
pofed, almoft  any  foil  would,  in  time,  become  fertile;)  on 
the  nature  of  the  climate ;  on  the  fize  of  the  cow ;  on  the 
jnduflry  of  the  cottager;  on  the  age  and  number  of  his  fa- 
mily, &c.  But  I  mould  imagine  that  three  ftatute  acres 
and  a  quarter  of  good  arable  land,  worth  from  10s.  to  305. 
per  acre,  would  be  fufficient.  It  is  propofed  that  the  three 
acres  fhall  be  under  a  regular  courfe  of  cropping.  The 
quarter  of  an  acre  ought,  if  poflTble,  to  be  converted  into  an 
orchard ;  where  the  cow  might  occafionally  pafture,  and 
where  a  pond  ought  to  be  kept  in  good  order,  that  it  may 
have  plenty  of  water  at  command.  Were  the  land  of  a  qua- 
lity fit  for  lucerne^  perhaps  two  acres  and  a  quarter  might  be 
fufficient. 

II.  Stock 
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II.  Stock  and  Injlruments  of  Hufbandry. 
It  is  evident  that  fo  fmall  an  extent  of  land  as  either  two 
or  three  acres,  under  cultivation,  excludes  all  idea  of  plough- 
ing * ;  and,  indeed,  unlefs  the  cottager  (hall  manage  the 
whole  in  the  fimpleft  and  cheapelt  manner,  there  is  an  end 
to  the  whole  fyllem.  It  would  require,  indeed,  four  or  five 
acres  to  keep  a  fingle  horfe,  and  the  expenfe  of  purchafing 
horfes,  or  even  oxen,  ploughs,  and  other  inftruments  of 
hufbandry,  mult  be  far  beyond  the  abilities  of  a  cottager ; 
whereas  with  a  fpade,  a  hoe,  a  rake,  a  feythe,  a  fickle,  and 
a  flail,  which  are  all  the  inftruments  really  neceflary,  he  is 
perfectly  competent  to  the  management  of  his  little  farm. 

Ill   Courfe  of  Crops,  &c. 
The  three  acres  propofed  to  be  cultivated  fhould  be  divided 
into  four  portions,  each  confiding  of  three  roods,  under  the 
following  fyftem  of  management : 

Under  potatoes  two  roods,  under  turnips  one  f 
Under  winter  tares  two  roods,  fpring  tares  one 
Under  barley,  wheat,  or  oats 
Under  clover,  with  a  mixture  of  rye  grafs  J 

Total     12  Roods. 

Other  articles  befides  tbefe  might  be  mentioned,  but  it 
feems  to  me  of  peculiar  importance  to  reftric~t  the  attention 
of  the  cottager  to  as  few  objects  of  cultivation  as  poffible. 

It  is  propofed  that  the  produce  of  the  two  roods  of  potatoes 
(ball  go  to  the  maintenance  of  the  cottager  and  his  family  §; 
and  that  the  rood  of  turnips  mould  be  given  to  the  cow  in 
winter  and  during  the  fpring,  in  addition  to  its  other  fare. 

The  fecond  portion,  fown  with  tares,  (the  two  roods  of 
potatoes  of  the  former  year  to  be  fuccetfively  fown  with 
winter  tares,  and  the  turnip  rood  with  fpring  tares,)  might 
partly  be  cut  green,  for  feeding  the  cow  in  fummer  and  au- 
tumn ;  but,  if  the  feafon  will  permit,  the  whole  ought  to  be 

*_  Ploughs  migut,  perhaps,  be  hired;  but,  on  the  whole,  the  fpade  cul- 
ture is  infinitely  preferable,  and  1  would  much  rather  fee  a  cottager  hire 
perfons  to  trench  than  to  plough  for  him. 

f  1  would  alio  recommend  a  fmail  quantity  of  flax,  where  the  culture 
and  management  of  the  plant  was  known,  to  employ  the  females,  parti- 
cularly in  winter,  and  to  fupply  the  family  with  linen. 

X  Some  recommend  the  proportion  per  acre  to  be  at  the  rate  of  one 
bulhel  of  rye  graf?  to  12  lbs.  of  red  clover ;  others,  14  lbs.  cf  red  clover 
to  I  alf  a  bufhcl  of  rye  grafs. 

§  By  Sir  John  Mcthutn  Poorc's  experiments  it  was  found  that  half  a 
rood,  or  one-eighth  of  an  acre,  produced,  for  feveral  years,  as  great  a 
weight  of  potatoes  as  was  fufftcicnt  for  a  family  of  four  perfons.  Four 
acres  aafwercd  for  13 1  perfons. 

P  3  made 
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made  into  hay  for  the  winter  and  fpringfeed,  and  three  roodfc 
or  clover  eui  green  for  fummer  food. 

The  third  portion  may  be  fovvn  either  with  barley,  wheat, 
or  oats,  according  to  the  foil  or  climate,  and  the  general 
cuttom  of  the  country.  The  ftraw  of  any  of  thefe  crops  would 
be  of  effential  fervice  for  littering  the  cow,  but  would  be 
full  more  ufeful,  it' cut  into  chaff,  for  feeding  it. 

The  fourth  portion,  appropriated  to  clover  and  rye  grafs, 
to  be  cut  green,  which,  with  the  affiftance  of  the  orchard, 
wi,l  produce,  on  three  roods  of  land,  as  much  food  as  will 
maintain  a  cow  and  her  calf  for  five  months,  namely,  from 
the  end  of  May,  or  beginning  of  June,  when  it  may  be  firft 
cut,  to  the  firli  of  November,  befides  fome  food  for  the  pigs. 
It  is  fuppofed  that  an  acre  of  clover  and  rye  grafs,  cut  green, 
will  produce  20,000  lbs.  weight  of  food  for  cattle.  Three 
roods,  therefore,  ought  to  yield  15,000 lbs.  weight.  A  large 
cow  requires  1 10 lbs.  weight  of  green  food  per  day;  a  mid- 
dling fized  cow,  fuch  as  a  cottager  is  likely  to  purchafe, 
not  above  90  lbs.;  confequently,  in  five  months,  allowing 
1320  lbs.  weight  for  the  calf  and  the  pigs,  there  will  remain 
13,680  lbs.  for  the  cow*.  Were  there,  however,  even  a 
fmall  deficiency,  it  would  be  more  than  compenfated  by  the 
rood  of  land  propofed  to  be  kept  in  perpetual  pafture  as  an 
orchard. 

IV.  Mode  in  which  the  Family  may  he  maintained. 
It  is  calculated  that  three  roods  and  eight  perches  of  pota- 
toes will  maintain  a  family  of  fix  perfons  for  about  nine 
months  in  the  year ;  but,  according  to  the  preceding  plan, 
it  is  propofed  to  have  but  two  roods  under  that  article;  for- 
however  valuable  potatoes  are  juftly  accounted,  yet  fome 
change  of  food  would  be  acceptable,  and  the  cottager  will 
be  enabled,  froni  the  produce  of  the  cow,  and  by  the  income 
derived  from  his  own  labour,  and  from  that  of  his  family,  to 
purchafe  other  whqlefome  articles  of  provifion. 

V.  Ma?iner  i?i  which  the  Stock  may  he  kept. 
It  appears  from  the  preceding  fyflem  of  cropping,  that  ten 
roods  of  land,  or  two  acres  and  a  half,  are  appropriated  to 
the  railing  pf  food  for  the  cow  in  fummer  and  winter,  befides 
the  pafture  of  the  orchard;  and  unlefs  the  feafon  fliould  be 
extremely  unfavourable,  the  produce  will  be  found  not  only 
adequate  to  that  purpofe,  but  alio  to  maintain  the  calf  for 
fome  time,  till  it  can  be  fold  to  advantage.  It  is  indeed  ex- 
tremely material,  under  the  propofed  fyflem,   to  make  as 

*  Thcfe  calculations  arc  mcrelv  given  as  data  for  experiment.  It  mud 
Jepend  upon  the  fc-ifon,  whether  the  tares  or  the  clover  mould  be  made 
into  hay. 

much 
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much  profit  of  the  calves  as  pofiible,  as  the  money  thus  railed 
will  be  a  refource,  enabling  the  cottager  to  replace  his  cow 
when  a  new  one  muft  be  purchafed. 

For  the  winter  provifion  of  the  cow,  which  is  the  mod 
material,  becaufe  fummer  food  can  be  more  eafily  procured, 
there  is  the  produce, 

1.  Of  about  three  roods  of  tares  made  into  hay. 

2.  Of  three  roods  of  ftraw,  deducing  what  may  be  necef- 
fary  for  litter ;  and  if  dry  earth  be  put  in  the  cow's  hovel,  and 
removed  from  time  to  time  to  the  dunghill,  little  or  no  litter 
will  be  neceffary. 

3.  Of  one  rood  of  turnips. 

The  whole  will  be  fufficient  for  feven  months  in  the  year, 
namely,  from  the  ill  November  to  the  1  ft  June;  and  during 
the  remaining  five  months,  the  pallure  of  the  orchard,  fome 
of  the  winter  tares,  and  the  produce  of  three  roods  of  clover 
and  rye  grafs,  will  not  only  fuflice,  but  will  furnifh  a  furplus 
for  the  calf,  if  it  is  kept  for  any  length  of  time*,  and  fome 
clover  for  the  pigs. 

The  inferior  barley,  potatoes,  &c.  will  of  courfe  be  given 
to  the  pigs  and  the  poultry. 

VI.   Value  of  the  Produce. 

The  land  thus  managed  will  certainly  produce,  by  means 
of  the  extra  induftrv  of  the  family,  and  at  a  fmall  expenfe,  a 
mod  important  addition  to  the  income  which  the  cottager 
may  derive  from  his  ordinary  labour.     For  inftance  : 

1.  The  orchard  (after  the  trees  become  fruitful)     per  Ann. 

will  probably  yield             -             -  £.  1   10     o 

2.  Three  roods  of  turnips  and  potatoes  -         400 

3.  Eighteen  bufhels  of  barley,  at  4*.  -         3  vi     o 

4.  The  cow  and  calf  f             -           -  -700 

5.  Hogs              -               -            -  3     o    o 
0.  Poultry  and  eggs            -            i  -300 

Total    £.21     2    o 
Where 

*  In  a  pamphlet  juft  publifhed  by  Richardfon,  Cornhill,  on  the  Culture 
©f  Potatoes,  price  1  s.  the  following  mode  of  applying  the  refufe  potatoes 
to  the  feeding  of  calves  is  ftrongly  recommended  : 

11  Take  two  gallons  or  fmall  potatoes,  vvalh  them  clean,  put  them  into 
a  pot  of  boiling  water  fufficient  to  cover  them,  and  let  them  boil  till  the 
whole  becomes  a  pulp  :  then  add  more  water,  and  run  the  whole  through 
a  hair  fieve,  which  will  produce  a  ftrong  nutritive  gruel.  At  firft  ufe  a 
very  fmall  quantity,  warmed  up  with  milk,  to  make  it  palatable  to  the 
calf,  and  increafe  the  quantity  daily,  till  it  becomes  equal.  A  quart  of 
potatoe  gruel,  and  a  quart  of  fcald  or  fkimmed  milk,  will  be  fufficient  for 
a  good  meal,  which  fhould  be  given  warm  three  times  a  day." 

t  According  to  Mr.  Kent's  calculations,  a  cow  Ihould  produce  fix  quart* 
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Where  wheat  can  be  raifed  inftead  of  barley,  the  profit 
would  be  ftill  more  confiderable.  Opinions  will  differ  much 
regarding  the  value  put  on  each  article;  but  that  is  of  little 
confequence,  as  the  total  cannot  be  accounted  too  high. 

VII.   Time  required  for  cultivating  the  hand. 

The  quantity  of  land  intended  to  be  cultivated,  will  not 
materially  interfere  with  the  ufual  labour  of  the  cottager. 
It  will  only  require  to  \be  dug  once,"  and  is  then  fit  to  be 
cropped.  It  is  propofed  that  only  nine  roods  fhall  be  annu- 
ally cultivated,  (the  remaining  three  rood?  being  under  clover 
and  rye  grafs,)  and  nine  roods  may  be  dug  in  the  fpaee  of 
about  £58  hours,  or  at  the  rale  of  62  hours  per  rcod.  This 
might  be  done  at  bye  hours,  (more  efpecially  when  the  family 
of  the  cottager  thai!  be  fomewhat  advanced,  and  coniequently 
more  able  to  furnifh  affiftancel;  but  fuppofing  that  the  dig- 
ging, manuring,  harvefting,  &c.  will  require  twenty  entire 
days  per  annum  in  addition  to  the  bye  hours,  and  allowing 
fixty  days  for  Sundays  and  holidays,  there  will  remain  285 
days  for  the  ordinary  hand  labour  of  the  cottager,  wnich,  at 
js.  6d.  per  day,  would  amount  to  £.21  Js.  bd.\  the  earn- 
ings of  the  wife  and  children  may,  at  an  average,  be  worth 
at  leaft  £.4.  per  annum  more.  This  is  certainly  a  low  cal- 
culation, considering  how  much  may  be  got  during  the  hay 
and  corn  harvefts ;  but  even  at  that  moderate  eftimate,  the 
total  income  of  the  family  will  be  as  follows  : 

1.  Produce  of  the  farm  -  -        £.21     2     o 

2.  Labour  of  the  cottager  -  -  21     7     6 

3.  Earnings  of  the  family  -  •  400 

Total    £.46    9    6 

VIII.   Buildings. 

It  is  impofiible  to  calculate  the  expenfe  of  building  a  cot- 
tage, as  fo  much  depends  upon  its  fize,  the  place  where  it 
is  fituated,  the  materials  of  which  it  is  compofed,  the  price 
of  labour  in  the  country,  and  a  variety  of  other  circum- 
ilances.  On  this  important  fubject,  much  ufeful  informa- 
tion is  contained  in  the  firft  volume  of  the  Communications 
publifhed  by  the  Board  of  Agriculture.  But  it  is  proper  to 
obferve  that  no  expenfive  additional  buildings  will  be  neceffary 
in  confequence  of  the  propofed  fyftem.  A  fhed  or  hovel  for 
the  cow  cannot  occafion  any  very  heavy  charge,  and  a  fmall 

pi  nriiik  per  day,  worth  id.  per  quart,  equal  to  $  s.  bd.  a  week,  or  £.9  zs. 
per  annum,  letting  the  profit  of  the  calf  againft  the  lofs  fuftained  when 
the  cow  is  dry ;  but  it  is  better  to  be  rather  under  than  over  the  mark. 

barn,. 
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barn,  of  the  (impleft  and  cheapeft  conftruetion,  may  be  of 
life,  not  only  for  threfhing  the  crop,  but  alio  for  f ecu  ring  the 
hay,  and  making  it  to  more  advantage,  in  cafe  the  feafort 
fllould  prove  unfavourable  :  if  the  corn  is  put  up  in  fmall 
itacks,  the  barn  may  be  made  of  very  moderate  dimenfions. 

IX.  Rent,  and  Balance  of  Income. 

The  rents  of  cottages  and  of  iand  vary  fo  much  in  different 
parts  of  the  kingdom,  that  it  is  difficult  to  aicertam  an  ave- 
rage. But  if  the  cottage  dial!  be  fiated  at  £.3  per  annum, 
the  land  at  25  s.  per  acre,  and  the  orchard  at  105.  the  whole 
will  not  exceed  £.  7  15  s.  The  cottager  will  alio  be  liable  to 
the  payment  of  fome  taxes,  fay  to  the  amount  of  £*i  £ s. 
more.  Hence  the  total  deductions  would  be  about-  £  .9, 
leaving  a  balance  in  favour  of  the  cottager  of  £.37  9.?.  6d» 
Confidering  the  cheap  rate  at  which  he  is  furniihed  with  a 
quantity  or  potatoes,  equal  to  feveral  months  confumption, 
and  with  milk  for  his  children,  furely,  with  that  balance,  he 
can  find  no  difficulty  not  only  in  maintaining  himfelf  and 
family  in  a  ftyle  of  comfort,  but  alfo  in  placing  out  his  chil- 
dren properly,  and  laying  up  a  fmall  annual  furplus,  that 
will  render  any  parifh  ailiftauce,  whether  in  ficknefs  or  old 
age,  unneeefiary  ;  and  thus  he  will  be  enabled  to  preferve 
that  manly  and  independent  fpirit  which  it  fo  well  becomes 
a  Britifh  cottager  to  po  fiefs  *. 

CONCLUSION. 

Advantages  of  the  fropofed  Sjficm. 

I  fhall  now  endeavour  briefly  to  explain  fome  of  the  ad- 
vantages, which  may  be  looked  for  with  confidence  from  the 
propofed  fyftem. 

In  the  firft  place,  the  land  pofleffed  by  the  cottager  would 
be  completely  cultivated,  and  rendered  as  productive  as  pof- 
fible.  The  dung  produced  by  the  cow,  the  pigs,  Sec.  would 
be  amply  fufficient  for  the  three  roods  under  turnips  and  po- 
tatoes; which  would  afterwards  produce,  1.  Tares,  2.  Barley, 
and  3.  Clover;  with  a  mixture  of  rye  grafs,  in  regular  fuc- 
cefiion,  without  any  additional  manure.  The  barley  mould 
yield  at  leaft  eighteen  bufliels,  beiides  three  bufhels  tor  feed ; 
and  if  wheat  or  oats  are  cultivated,  in  the  fame  proportion. 
The  milk,  deducting  what  may  he  neceflary  for  the  calf,  and 
for  the  cottager's  family,  might  be  fold  in  its  original  Mate, 
if  there  fhall  be  a  market  lor  it,  or  converted  into  butter, 

*  The  different  expenfe  of  fuel  in  the  various  diftritts  wilj,  it  ib  evi- 
dent, greatly  affeit  the  aanual  iurplus. 
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for  the  purpofe  of  fupplying  the  neighbouring  towns  or  vil- 
lages. Such  cottagers,  alfo,  might  certainly  lend  to  market 
both  eggs  and  poultry. 

2.  It  is  hardly  poflible  to  fugged  a  meafure  more  likely  to 
promote  the  benefit  of  a  numerous  and  valuable  body  of 
people.  The  fyitem  of  keeping  cows  by  cottagers,  which 
has  been  found  fo  advantageous  in  the  grazing  diltricts,  may 
thus  be  extended  over  the  whole  kingdom ;  and,  indeed,  if 
the  above  plan  is  found  to  aniwer,  in  place  of  four  or  five 
acres  employed  in  feeding  .a  tingle  cow,  it  would  be  much 
better,  even  in  the  grazing  counties,  to  reftrict  the  land  to  a 
fmaller  quantity,  under  a  tillage  mode  of  management ;  for 
thus  not  only  the  cow,  but  alfo  the  cottager  himfelf,  and  his 
famiiV,  would,  in  a  great  meafure,  be  maintained,  by  a  lefs 
furface  of  foil. 

5.  It  is  of  infinite  confequence  to  eftablifh  the  practica- 
bility of  this  fyftern,  as  the  means  of  removing  a  mod  unfor- 
tunate obftacfe  to  the  improvement  of  the  country.  It  is 
well  known  to  be  the  only  popular  objection  to  the  inclofure 
of  our  waltes  and  commons,  that,  while  uninclofed,  a  number 
of  cottagers  are  enabled  to  keep  cows  by  the  means  of  their 
common  rights,  and  that  their  cows  difappear  when  the 
commons  are  inclofed.  But  if  fo  fmall  a  portion  of  land  as 
3p  acres,  when  improved  and  properly  cultivated,  can  enable 
a  cottager  to  keep  a  cow  even  to  more  advantage  than  with 
a  right  of  common  ;  which  can  hardly  be  doubted,  as  he  is 
enabled  to  provide  winter  as  well  as  fummer  food,  there  is  an 
end  to  that  obftacle  to  improvement.  Indeed,  if  fufficient 
attention  be  paid  to  the  principles  above  detailed,  the  fitua- 
tion  of  the  cottager,  inftead  of  being  deteriorated,  would  be 
materially  bettered  by  the  inclofure;  and  his  rifing  family 
woujd  be  early  accuftomed  to  habits  of  induftry,  inftead  of 
idlenefs  and  vice. 

I  mail  conclude  with  afking,  if  any  one  can  figure  to  him- 
felf a  more  delightful  fpe&acle  than  to  fee  an  indubious  cot- 
tager, his  bufy  wife,  and  healthy  family,  living  in  a  com- 
fortable houfe,  rented  by  himfelf,  cultivating  their  little  ter^ 
ritory  with  their  own  hands,  and  enjoying  the  profits  arifing 
from  their  own  labour  and  induftry  5  or  whether  it  is  poflible 
for  a  generous  landholder  to  employ  his  property  with  more 
fatisfaction,'  or  in  a  manner  more  likely  to  promote,  not  only 
his  own,  but  the  public  intereft,  than  in  endeavouring  to  in- 
creafe  the  number  of  fuch  cottagers,  and  encouraging,  by 
every  means  in  his  power,  the  exertions  of  fo  meritorious 
and  fo  important  a  clafs  of  the  community. 

London,  May  ,801.  JOHN  SINCLAIR. 

Plan 
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■ 
Plan  of  the  propofed  Cottage  Farm,  pointing  out  the  Rotation 
of  Crops  in  the  different  Lots, 


Cottage. 

r~ —  \  ; 

The  Orchard,  or  perpetual  Pafture.        (         Pond.         ^ 

Lot  A. 

3  Roods.                           j 

v      C  2  Roods  Potatoes 
1.  *  ear  J  j  Rood  Turnips 

Lot  B. 

3   Roods. 

1    Ye     J  2  R°ods  Winter  Tares 
2  t  Rood  Spring  Tares 

Lot  C. 

3   Roods. 
1.  Year — Barley,  Wheat,  or  Oats. 

Lot  D. 

3   Roods. 
I.  Year — Clover  and  Rye-grafs. 

The  Rotation  of  Crops  for  Four  Years. 

9 

> 

Lot  A. 

Lot  B. 

Lot  C. 

Lot  D. 

1 
2 
3 
4 

Potatoes  and  Tur- 
nips 

Winter  and  Spring 
Tares 

Barley,  Wheat,  or 
Oats 

Clover  and  Rye- 
grafs 

Winter  and  Sprine 
"Tares 

Bariey,  Wheat,  01 
Oats 

Clover    and    Rye- 
grafs 

Potatoes  and  Tur- 
nips 

Barley,  Wheat,  or 
\)ats 

Clover    and    Rye- 
grafs 

Potatoes  and  Tur- 
nips 

Winter  and  Spring 
Tares 

Clover  and  Rye- 
grafs 

Potatoes  and  Tur- 
nips 

Winter  and  Spring 
Tares                    | 

Barley,  Wheat,  or| 
Oats 

The  rotation  then  begins  as  at  firft.  Lot  D  might  con- 
tinue in  natural  grafs  the  firft  feafon,  to  diminifli  the  labour 
of  that  year. 

The  exa£t  period  when  the  different  crops  fhould  be  dug 
for,  or  fown,  cannot  be  ascertained,  becaufe  it  varies  fo  much 
in  different  counties,  and  depends  upon  the  feafons ;  but, 
according  to  the  above  rotation,  the  labour  of  digging  for  the 
various  crops  is  diverfified  as  much  as  poffible,  lb  as  not  to 
interfere  materially  with  the  other  occupations  of  the  cot- 
tager. At  no  period  would  it  be  neceflary  for  him  to  dig 
more  than  two  roods  in  a  month;  and  both  he  and  his  fa- 
mily will  labour  with  much  more  fatisfaclion  and  difpatch 
when  they  work  for  themfelves  than  for  another.  In  cafe 
ofneceffity,  the  cottager  might  hire  fome  of  his  neighbours 
to  affift  him  in  digging,  which  would  be  much  better  than 
hiring  a  plough.  If  a  cottager  under  this  fyftem  could  not 
work  as  a  common  daily  labourer,  he  might,  at  leaft,  anfwer 
as  a  ufeful  labourer  by  the  piece. 
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XXXV.  Litter  from  Sir  Henry  Vavasour,  Bart,  u 
the  Right  Hon.  Lord  Carrington,  P.B.A.  on  Field 
Gardening  Hujbandry, 

JL  HIS  communication,  published  by  the  Board  of  Agricul- 
ture as  an  appendix  to  Sir  John  Sinclair's  Obfervations,  (fee 
the  preceding  article,)  ftrongly  confirms  the  practicability 
of  a  cottager  being  enabled  to  keep  a  cow  by  the  produce  of 
arable  land  only. 

"  My  Lord,  London,  May  20,  i£oi, 

11  I  have  had  the  honour  of  mentioning  in  converfa- 
tlon,  to  your  lordfhip,  the  advantages  that  appeared  to  me 
in  cultivating  land  in  the  Flemifh  manner,  or  what  is  now 
called,  about  Fulham  and  that  neighbourhood,  the  field- 
gardening  hufbandry.  I  have  for  fbme  years  encouraged 
my  cottagers  in  Yorkfhire  in  this  mode  of  managing  their 
fmall  garths  or  gardens,  which  are  in  general  from  one  to 
three  acres ;  and  I  have  now  an  opportunity  of  (tating  the 
hufbandry  of  a  poor  induftrious  cottager'*  garth.  As  the 
man  can  neither  read  nor  write,  thefe  particulars  have  been 
tranfmitted  to  me  from  his  own  mouth  ;  and,  as  I  faw  his 
land  almoft  every  day  during  the  laft  harveft,  1  can  vouch 
that  this  account  is  not  far  from  the  truth. 


Produce.                                    Vi 
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240  Bufliels  of  potatoes               -             -          £.  24 

60  Ditto  of  carrots                                                    6 

5  Quarter  of  oats,  at  4.4 j.  per  quarter                j  1 

4  Load  of  clover,  part  in  hay,  part  cut  green     iz 

Turnips                  -                                                 1 

In  garden-duff  for  the  family,  viz.  beans, 

peas,  cabbages,  leeks,  &c.               -              0 

0 
0 
0 
0 
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0 
0 
0 
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0 
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to 
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£•54 
Deduct  rent               £.900  including  the  houfe 
Seeds,  &c.                300 
Value  of  labour     10  io     0 

0 

ited, 

0* 

3 

0 

0 

£.23     z     0        £.54     0     0 
z3     2     0 

Profit  /.  30  i2  o  if  fold  at  market,  ex- 
cluflve  of  butter. 
<c  His  (lock  was  two  cows  and  two  pigs :  one  of  his  cows 
had  a  fummer's  gait  for  twenty  weeks  with  his  landlord. 
The  land  was  partly  ploughed  and  partly  dug  with  the  fpade, 
cultivated  (the  ploughing  excepted)  by  the  man,  his  wife, 
and  a  girl  about  twelve  years  of  age,  in  their  /pare  hours 
from  their  daily  hired  work,  feldom  a  whole  day  off,  except 

*  Thefe  fums  are  conformable  to  the  prices  of  this  year,  but  it  is  evi- 
dent that  in  other  feafons  they  muft  in  general  be  lower. 

in 


Origin  of  the  American  Nations.  237 

ia  harveft ;  made  the  rent  in  butter,  be  ikies  a  little  ufed  in 
the  family.  The  man  relates  that  he  thinks  he  clears,  one 
year  with  another,  from  the  three  acres,  about  £.30.  The 
daily  wages  his  family  earns,  about  keep  them.  It  is  very- 
evident  that  this  man  clears  from  his  three  acres  more  than 
a  farmer  can  poffibly  lay  by  from  more  than  eighty  acres  of 
land  in  the  common  hufbandry  of  the  country,  paying  for 
horfes,  fervants,  &c. ;  and  it  mull  be  obvious  to  every  one  how 
great  the  advantages  mud  be  to  fociety  by  cultivating  land  in 
this  manner.  It  would  have  taken  more  than  half  the  quan- 
tity of  his  three  acres  in  pafture  for  one  cow  at  grafs  during 
half  the  year;  whereas  (excepting  the  fummer's  gait  for  one 
of  his  cows,  as  mentioned  before)  his  frock  of  two  cows  and 
two  pigs  is  kept  and  carried  on  the  whole  year.  The  family 
lives  well,  and  a  handfome  fum  has  been  yearly  faved  to  place 
out  two  fons,  and  fupply  them  with  clothes,  warning,  &c. 

"  I  am,  &c.         HENRY  VAVASOUR. 

u  P.  S.  The  man's  name  is  Thomas  Rook." 
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T 


[Concluded  from  p.  119.] 
6.  Arrows  the  Symbol  of  a  general  Proclamation. 


HESE  arrows,  which  were  blunt,  were  not  feathered, 
and  had  a  greater  refemblance  to  fmall  (licks  than  to  arrows* 
They  were  employed  at  fir  (I  for  foretelling  future  events.  The 
names  of  the  objects  refpe&ing  which  information  was  re- 
quired were  written  upon  two  of  them,  and  a  third  remained 
without  writing;  one  arrow  contained  the  things  good  or 
bad  which  had  been  obferved,  and  another  forbade  them. 
All  the  three  were  put  into  a  covered  vefiel,  and  on  drawing 
one  of  them  out,  the  perfon  who  confulted  this  kind  of  oracle 
knew  what  to  do.  If  the  thing  was  allowed,  the  perfon  pro- 
fecuted  his  purpofe ;  if  it  was  forbidden,  he  purfued  meafures 
of  a  different  kind :  but  if  the  arrow  without  writing  was 
drawn  out,  it  was  believed  that  the  proper  period  for  engaging 
in  the  undertaking  had  not  yet  arrived.  Thefe  arrows,  how- 
ever, are  not  the  kind  here  alluded  to,  but  thofe  by  which 
the  affembling  of  a  whole  people  was  forbidden.  They  were 
much  ufed,  in  particular,  fn  the  northern  kingdoms.  "  When 
an  army  comes  into  the  land,"  fay  the  Norwegian  laws,  uor 
when  any  infurrection  takes  place  in  the  country,  a  mo^ 
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fage  flick  (hall  be  cut  and  fent  through  it."  In  Sweden, 
orders  for  fummoning  the  magiftrates  to  adminifter  juftice, 
as  well  as  every  other  mefTage,  in  the  time  of  peace  as  well  as 
war,  were  iiiiied  in  the  like  manner.  According  to  all  ap- 
pearance the  art  of  writing  was  then  unknown,  and  therefore 
iuch  flicks  were  employed  inftead  of  circular  letters.  The 
fame  cuftom  has  been  obferved  among  the  Moguls  in  Siberia, 
among  the  Ofiiaks  and  the  Tartars.  Barlaeus  fays,  that  the 
American  favages  of  Chili,  when  they  intended  to  make  war 
on  the  Spaniards,  fent  an  arrow,  with  a  firing  fattened  to  it, 
to  their  neighbouring  allies.  If  the  chief  received  the  arrow, 
it  was  a  fign  that  he  was  refolved  to  fupport  the  war;  he 
made  a  knot  on  the  firing,  and  fent  the  arrow  to  the  next. 
The  other  chiefs  did  tht  fame,  and  the  melTenger  returned 
with  his  arrow,  having  the  firing  full  of  knots.  Le  Gentil, 
who  made  a  voyage  round  the  round,  fays  that  the  knots  are 
of  different  colours,  which  not  only  denote  the  plan,  but  the 
place  and  day  on  which  it  is  to  be  carried  into  execution. 
Don  Antonio  de  Ulloa,  however,  fays  nothing  of  the  knots 
being  of  different  colours,  but  in  other  refpe£ts  he  coincides 
with  the  abovementioned  writers. 

7.   Tattooing  on  the  Face  and  whole  Body. 

Figures  cut  out  in  the  fkin  of  the  human  body  were, 
according  to  the  teflimony  of  Herodotus,  tokens  of  a  noble 
birth.  Ammianus  Marcellinus  fays  that  the  Huns  cut  out 
figures  on  the  cheeks  of  their  new-born  male  children,  with 
a  view,  as  he  fuppofes,  of  preventing  the  growth  of  the 
beard.  This,  however,  does  not  appear  to  have  been  the  real 
caufe;  for  the  Huns,  like  their  neighbours  the  Chinefe,  had 
from  nature  very  little  beard,  and  only  a  few  ftraggling  hairs 
on  the  cheeks  and  chin.  We  are  informed  by  Ckudian  that 
the  Picls,  formerly  a  people  of  Great  Britain,  and  the  Ge- 
loni,  a  people  of  Greek  extraction  who  inhabited  on  the 
Dnieper,  made  figures  on  their  limbs  with  an  iron  inftru- 
ment.  This  pra6tice  is  very  common  in  Siberia  among  the 
Tungufians,  as  we  are  exprefsly  told  by  Gmelin  the 
elder,  in  the  account  of  his  travels.  In  the  fmall  ifland  of 
Meangis,  not  far  from  Mindanao,  the  men  as  well  as  the 
women  cut  out  figures  on  their  fkin  according  to  a  certain 
pattern ;  they  then  put  into  the  wounds  finely  pulverized 
gum,  and  afterwards  rub  over  them  a  certain  falve.  Captain 
Dam  pier,  who  examined  a  Miangi  prince,  fpeaks  highly 
of  this  kind  of  painting,  and  fays  that  it  is  exceedingly 
beautiful,  and  that  the  flowers,  leaves,  &c.  are  fo  inge- 
nioufly  executed,  that  they  befpeak  no  fmall  degree  of  art. 
6  We 
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We  are  told  by  Lady  Mary  Wortley  Montague,  that  the 
women  in  the  neighbourhood  of  Tunis  ornament  their  neck, 
face,  arms,  and  {boulders,  with  flowers,  ftars,  and  figures  of 
all  kinds,  which  are  burnt  in  with  gunpowder ;  and  that 
this  is  confidered  as  a  mark  of  extraordinary  beauty.  The 
women  on  the  river  Gambia,  when  young,  form,  on  their 
neck,  breaft,  and  arms,  with  a  hot  needle,  figures  of  all 
kinds,  which  have  the  appearance  of  flowers  worked  on  filk, 
and  which  never  are  obliterated.  In  the  kingdom  of  Widah, 
young  maids  are  prepared  for  the  fervice  of  the  great  make, 
which  is  their  principal  Fetifh,  or  deity,  by  fcratching  out 
various  figures,  particularly  of  fnakes,  on  their  fkin  with  an 
iron  inftrument,  by  which  means  their  (kin  has  the  appear- 
ance of  fine  figured  fatin.  This  is  a  fign  that  fuch  perfons- 
are  devoted  to  the  great  ferpent. 

The  favages  of  "the  ifthmus  of  Darien,  in  America,  form 
figures  on  their  bodies  in  like  manner.  They  make  an  out- 
line of  the  figure  they  intend  to  paint,  fays  Wafer,  and  prick 
it  with  a  thorn  till  the  blood  guihes  out;  they  then  befmear 
the  place  with  the  colour  mod  agreeable  to  them,  and  the 
figures  cannot  afterwards  be  effaced.  This  cuftom  was  very 
prevalent  in  many  countries  of  America,  fuch  as  Florida, 
Virginia,  Louiliana,  and  Canada,  and  even  in  the  cold  climate 
of  Greenland.  The  women,  acccording  to  Anderfon,  few, 
with  a  thread  which  they  have  drawn  through  the  foot  of 
their  lamps,  between  the  eyes,  on  the  cheeks,  chin,  and 
ears,  all  kinds  of  fmall  characters  between  the  fkin  and  the 
fkfh,  the  black  marks  of  which,  when  the  wounds  have 
healed  up,  conftantly  remain,  and  have  a  refemblance  to  the 
well-known  figures  which  thofe  who  vitit  the  holy  fepulchre 
caufe  to  be  formed  on  their  arms. 

8.   Scalping  Prif oners,  or  Enemies  <wbo  have  been  killed 
in  Battle. 

This  operation  wa9  performed  in  the  following  manner : 
The  (kin,  being  cut  on  the  forehead,  was  torn  off  backwards 
to  the  ears  and  the  hind  part  of  the  head.  The  fkin,  after  a 
certain  preparation,  was  made  to  affume  a  round  form,  then 
ftuck  upon  the  end  of  a  pole,  and  carried  about  in  triumph. 
A  paffage  in  Herodotus  relating  to  this  fubjecl;  has  been  im- 
properly tranftated  by  Gronovius,  for  it  alludes  to  the  fcalp 
taken  from  an  enemy  killed  in  battle.  The  Scythians  freed 
it  from  the  flem  adhering  to  it  by  means  of  the  rib- bone  of 
an  ox,  and  then  gave  it  the  fame  preparation  as  their  leather 
in  order  to  render  it  durable;  *  A  remarkable  paffage  on  this 
fubjed,  alfo,  occurs  in  Orofius.     Speaking  of  the"  Gimbrie 
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and  Teutonic  women,  he -fays  they  defended  themfelves  coit- 
rageouily  againrt  the  Romans  till  the  fkin  of  their  head  was 
pulled  over  their  ears,  in  which  (late  they  were  left  to  their 
fate.  It  may  naturally  be  afked  where  the  Romans  acquired 
this  barbarous  practice,  of  which  no  other  inftauce  is  to  be 
found  in  antient  hiftory.  I  am  therefore  inclined  to  think 
that  the  Cimbri  had  firft  treated  the  Roman  prifoners  in  the 
fame  manner,  and  that  the  Romans,  out  of  revenge,  copied 
their  example.  The  Cimbri  may  have  inherited  this  practice 
from  the  Scythians  their  anceftors.  We  are  told  by  Arnmi- 
arms  Marceliinus  that  the  Alani,  who  lived  beyond  the  Pains 
Mseotis,  dripped  the  (kin  from  the  heads  of  their  vanquiihed 
enemies,  and  fufpended  it  from  their  horfes  as  an  honourable 
trophy  of  victory. 

In  North  America  this  barbarous  practice  is  exceedingly 
common,  efpecially  among  the  favages  of  Canada.  The  moll 
remarkable  circumltance  here  is,  that  fome  of  thofe  who  are 
fcalped  furviut  the  operation.  Lafitean  afferts,  that,  during 
the  courfe  of  his  miffiou,  he  faw  the  wife  of  a  Frenchman 
in  Canada  who  was  cured  after  the  operation,  and  continued 
in  good  health* 

9.  Puffing-  to  Death  old  and  infirm  Per/bus, 

Herodotus  fpeaks  of  an  Indian  nation,  whom  he  calls  the 
Pagsei,  who  put  to  death  and  ate  their  old  and  infirm  people, 
both  male  and  female.  The  firft  inhabitants  of  Sardinia  had 
a  law,  in  virtue  of  which  children  were  obliged  to  kill  their 
parents  when  they  had  palled  the  age  of  70.  Hartknoch 
i'peaks  of  a  like  practice  among  the  antient  Pruflians.  It  is 
well  known,  in  regard  to  the  northern  nations,  that  old 
people,  who  had  become  ufelefs  on  account  of  their  great 
toj  precipitated  themfelves,  partly  with  their  own  con  fen  t 
and  partly  by  compulfion,  from  a  mountain  into  the  Tea. 
As  long  as  a  Hottentot  is  fit  for  labour,  he  is  hire  of  life; 
but  when  he  becomes  old,  and  incapable  of  performing  the 
ufcal  occupations,  a  hut  is  built  for  him  in  a  diftant  place, 
where  he  is  left,  and  where  he  either  dies  of  hunger  or  is 
torn  to  pieces  by  wild  beafts.  Kolben,  who  mentions  this 
fact,  having  reproached  them  for  this  inhumanity,  they  re- 
plied, that  the  Dutch  ihowed  much  greater  cruelty  to  their 
£ck;  "  for  you  leave  them  (laid  they)  to  perifh  gradually, 
amidft  long  and  lingering  pain;  whereas  we  free  them  at 
once  from  all  their  torment."  The  Kamtichatkans  and  Ja- 
kutians  do  the  fame  thing:  they  build  huts  for  their  fick  in 
a  forelt,  leave  them  there  with. fome  food,  and  pay  no  further 
aUo&tioB  to  ;hcm. . 

The 
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The  favage  Americans  of  Brazil,  according  to  Pifo,  put  to 
death  thofe  who  laboured  under  incurable  difeafes.  When 
any  perfon  in  the  province  of  Terra  Firma  was  fick,  he  was 
carrried  by  his  relations  to  the  neareft  mountain,  where  he 
was  put  into  a  hammock  which  was  fufpended  from  a  tree, 
and  the  relations  danced  and  fung  around  it  the  whole  day. 
They  then  left  food  and  drink  to  lerve  him  for  feveral  days, 
and  departed.  If  he  recovered  his  ftrength  fo  far  as  to  be 
able  to  return  home,  they  received  him  with  every  demon- 
ftration  of  joy;  if  he  remained  fick,  they  provided  for  him  a 
new  fupply  of  food  and  water;  but  if  they  found  him  dead, 
he  was  immediately  put  into  a  deep  hole  made  on  the  fpot, 
with  a  little  food  and  water. 

io.    Virginity  little  valued  among  the  Barbarians. 

Marco  Polo,  in  his  defcription  of  the  eaftern  countries, 
fays,  that  in  the  kingdom  of  Thibet  it  was  not  cuftomary  to 
marry  a  virgin.  Married  women  carried  their  daughters  to 
Grangers,  that  they  might  cohabit  with  them  during  their 
flay  in  the  country :  and  when  a  young  girl  Separated  from 
her  lover,  fhe  requeued  from  him  fome  fmall  prefent,  as  a 
memorial  and  a  token  that  (he  had  flept  with  him.  This 
fhe  wore  as  an  ornament  when  fhe  went  abroad ;  and  thofe 
who  had  the  greateft  number  of  fuch  marks  were  always 
mod  efteemed.  The  fame  thing  is  related  by  Rennefort  of 
the  inhabitants  of  Madagascar,  and  by  Gerber  of  the  people 
ofTauliftan. 

In  Brazil,  the  young  women  before  they  are  married  refign 
themfelves,  without  fhame,  to  the  embraces  of  the  unmarried 
men.  Their  relations  frequently  offer  them  to  the  flrft  perfon 
that  occurs;  fo  that,  according  to  the  teftimony  of  Leri,  not 
a  fingle  virgin  is  found  among  thofe  who  enter  into  the  ftate 
of  marriage.  The  favages  of  Quito,  according  to  Ulloa,  are 
fo  foolifh  as  to  imagine,  that  if  the  perfon  they  have  chofen 
for  their  bride  has  not  before  had  intercourfe  with  another 
man,  it  is  an  undoubted  fign  of  her  not  being  of  great  value. 
To  their  honour,  however,  it  muft  be  added,  that  when  they 
once  enter  into  the  ftate  of  wedlock  they  abftain  from  all 
intercourfe  with  other  men;  and  among  thefe  people  adul- 
tery is  punifhed  with  death. 

Among  fome  favage  nations,  however,  it  is  cuftomary  for 
the  men  to  proftitute  their  wives*  It  is  aflerted  by  Muller 
that  this  is  the  cafe  among  the  Tfchukti ;  and  Regnard  gives 
the  fame  account  of  the  Laplanders.  In  Cumana,  a  diftxidt 
of  the  continent  of  South  America,  a  woman  does  'not  lofe 
her  honour  or  reputation  if  fhe  fubmits  to 'the  embraces  of 
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another  man  by  the  confent  of  her  hufband.     Bat  if  {he  does 
fo  without  his  knowledge  he  has  a  right  to  put  her  to  death. 

Thefe  accounts  might  be  confidered  as  fabulous,  were  they 
not  confirmed  by  different  authors  ancient  and  modern,  laity 
a?  well  as  clergy,  fome  of  whom  were  eye-wrtneifes  to  what 
they  relate.  Herodotus,  fpeaking  of  the  Thracians,  fays  that 
they  permitted  their  daughters  to  have  promifcuous  inter- 
courfe  with  whomever  they  pteafed.  We  are  told  by  the 
fame  author  that  it  was  a  law  among  the  Babylonians,  that 
all  the  women  of  the  country  fhoukl,  once  in  their  lives,  ex- 
pofe  themfelves  to  the  embraces  of  ftrangers  in  the  temple  of 
Venus.  Each  fat  in  a  particular  place,  feparated  from  the 
other  by  a  rope  ftretched  between  them  ;  and  durft  not  move 
from  her  ftation  till  fome  one  threw  a  piece  of  gold  into  her 
lap,  and  made  her  retire  with  him.  The  harulfome  women 
were  foon  engaged ;  but  the  ngly  fometimes  remained  a  long 
time,  even  three  years,  without  being  folicited  by  any  one. 
On  this  occafion,  the  prophet  Baruch,  a  much  older  writer 
than  Herodotus,  fays,  that  the  one  were  foon  fet  at  liberty, 
but  that  the  others,  who  were  obliged  to  remain  fitting, 
were  expofed  to  ridicule,  becaufe  they  had  not  been  thought 
worthy  of  having  their  girdle  unloofeel,  Strabo  gives  exactly 
the  fame  account  of  this  circum (lance  as  Baruch  and  Hero- 
dotus do. 

Another  cuftom  among  the  favages,  no  lefs  lingular, 
is  what  is  called  their  marriage  proof.  In  the  kingdom  of 
Congo,  in  Africa,  young  people  of  both  fexes  beat  each  other, 
in  order  to  fee  whether  they  can  endure  each  other.  Both 
are  equally  at  freedom  to  feparate,  in  cafe  they  do  not  fuit 
each  other.  Ulloa  mentions  a  like  cuftom  among  the  In- 
dians of  Quito.  I  remember  to  have  read  fomewhere  that 
this  cuftom  prevailed  formerly  in  the  Britiih  iltes,  and  that 
it  is  ftill  pra&ifed  in  fome  parts  of  Ireland  and  Scotland. 

Were  I  to  enlarge  further  on  this  fubjecl:,  a  whole  book 
might  be  formed  of  the  manners  and  cuftoms  which  the 
Americans  have  in  common  with  the  people  of  other  quarters 
of  the  globe.  But,  that  I  may  come  nearer  to  the  object 
hi  queftion,  I  mail  here  take  a  (hort  view  of  the  lingular 
cuftoms  which  the  Americans  have  in  common  with  the 
Chinefe  and  the  inhabitants  of  thevveftern  part  of  Africa  ex- 
ckifivefy. 

II.   Comfarifon  of  the  Americans  with  the  Chinefe. 

i.  The  Peruvians  had  four  grand  feftivals  in  the  courfe  of 

the  year;  the  principal  of  which  was  held  at  Cuflco,  the  ca- 

.  pital  of  the  country,  immediately  after  the  fotttice  \  the  fecond 
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and  third  were  celebrated  at  the  time  of  the  equinoxes;  the, 
fourth  had  no  fixed  period.  Thefe  feftivals  of  the  Peruvians 
have  a  great  fimilarity  to  thofe  of  the  Chinefe,  both  in  number 
and  the  times  when  celebrated;  with  this  difference,  that  the 
Chinefe  obferve  with  great  attention  the  four  periods  of  the 
year,  viz.  the  two  folftices  and  the  two  equinoxes. 

2d,  The  Peruvian  and  Chinefe  monarchs  both  affumed  the 
title  of  Children  of  the  Sun,  from  which  deity  they  pretended 
to  be  defcendcd. 

3d,  Within  the  city  of  Cufko  was  a  field  which  no  one 
was  allowed  to  cultivate  but  the  Peruvian  monarchs  and 
their  family.  This  affords  a  new  reafon  for  conjecturing 
that  the  Peruvians  were  a  Chinefe  colony;  for  the  monarchs 
of  China  retained  alfo  a  piece  of  land,  which  was  fet  apart 
for  them  and  their  family. 

4th,  To  this  we  may  add,  that  the  Chinefe  and  the  Peru- 
vian monarchs  were  inverted  with  fpiritual  as  well  as  tem- 
poral power,  and  that  the  political  eltablifhments  in  both 
countries  were  excellent  of  their  kind. 

5th,  The  Creole  ladies  in  Peru,  according  to  the  teftimony 
of  Frezier,  are  exceedingly  fond  of  fmall  feet.  Thofe  who 
have  the  fmalleft  are  reckoned  more  perfecl  than  the  reft  *> 
and  therefore  their  feet  are  confined,  at  a  very  early  period, 
in  narrow  fhoes.  Who  does  not  know  that  among  the  Chi- 
nefe women  fmall  feet  are  accounted  a  great  beauty  ?  This 
cuftom  may  have  come  alfo  from  China;  though  Frezier  al- 
ludes only  to  the  Creoles,  and  not  to  the  original  inhabitants 
of  the  country  5  for  it  may  have  been  introduced  before  the 
arrival  of  the  Spaniards  in  Peru ;  and,  if  that  be  the  cafe, 
the  Creole  ladies  received  this  cuftom  from  the  Indians,  and 
the  Indians  from  their  anceftors  the  Chinefe. 

6th,  The  Peruvians  had  no  writing,  but  inftead  of  it  they 
made  ufe  of  their  quipu;  which  word,  properly  fpeaking, 
lignifies  knots,  but,  according  to  the  more  extenfive  meaning, 
a  reckoning,  catalogue,  or  lift  of  fomething.  The  Chinefe, 
before  the  invention  of  their  writing,  made  ufe  alfo  of  fuch 
knots  to  convey  their  ideas  to  diftant  places. 

The  Peruvian  quipu  were  threads  of  different  colours,  each 
of  which  had  its  peculiar  meaning ;  for  example,  yellow  de- 
noted gold ;  white,  filver ;  red,  warriors,  &c.  The  Peru- 
vians employed  them  chiefly  for  keeping  accompts ;  in  which 
they  were  fo  expert,  that  they  could  reckon  as  faft  with  thefe 
threads,  as  the  readied  accomptant  can  in  Europe  with  pen 
and  ink.  By  this  method  they  could  calculate  the  number 
of  the  inhabitants  in  the  whole  country,  according  to  their 
age  and  fex :  an  account  was  kept,  by  means  of  thefe  knots, 

Q^  of 
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of  all  the  taxes."  which  the  inca  received  annually  ;  they  con- 
tained alfo  the  roll  of  all  the  warriors,  and  a  lift  of  the  births, 
deaths,  &c. 

They  denoted  alfo  certain  words  or  modes  of  fpeech  :  when 
the  inca,  for  example,  fent  an  embaffy  to  any  foreign  powers, 
the  latter  could  comprehend  the  inca's  meaning,  though  they 
did  not  underftand  the  proper  words.  Whatfome  hiftorians 
juTert,  that  the  Peruvians  employed  different  coloured  threads, 
with  knots  upon  them,  in  the  .Head  of  our  twenty- four  letters-, 
Ts  entirely  falfe.  They'cOuld  always  exprefs  any  thing,  toge- 
ther with  the  circumftances  of  time  and  place,  but  never  the 
meaning  in  literal  words  ;  much  lefs  were  thefe  knots  a  fub- 
ftitute  for  hiftorical  books.  Garcilaffo  de  la  Vega,  therefore, 
a  defcendant  of  thefe  incas,  did  not  compofe  his  hiftory  from 
information  preferved  bv  means  of  thefe  parti -coloured  knots, 
but  from  the  oral  tradition  of  his  predeceffbrs. 

In  a  wOrd,  thefe  qu'ipii  were  merely  arbitrary;  for  they 
could  be  changed  at  pleafure,  and  arranged  in  a  quite  dif- 
ferent manner.  The  incas,  therefore,  did  not  always  adopt 
the  fame  arrangement;  but,  according  to  the  nature  of  the 
thing,  changed  one  colour  for  another,  fuited  to  the  meaning 
they  had  affigned  to  them.  If  the  Peruvians,  therefore,  came 
originally  from  another  quarter  of  the  world,  thev  aredefcend- 
cd,  in  m$  opinion,  from  the  Chinefe.  The  diftance  between 
thefe  two  nations  is,  however,  too  great;  whether  they  tra- 
velled the  Pacific  ocean,  pafTed  through  the  ft  raits  of  Magel- 
lan, or,  what  amounts  to  the  fame  thing,  doubled  Cape  Horn. 
The  laft  way  is  longer  than  the  firft,  and  by  far  too  difficult 
and  dangerous.  Their  paffage  through  the  Pacific  ocean  may 
have  been  oecafioned  by  fome  accident;  though,  in  my  opi- 
nion, they  did  not  all  arrive  at  the  fame  period.  They  might 
land  on  fome  of  the  iflands  which  thev  found  by  the  way, 
reft  there  for  a  time,  and  provide  themfelves  with  a  further 
fupply  of  provifions.  It  may,  however,  be  objected,  that  the 
Chinefe  (hips  were  made  or  too  frail  materials  to  hold  out 
during  fuch  a  long  paffage.  But  we  have  everv  reafon  to 
think  that  the  Chinefe  vefifels  would,  on  the  contrary,  be 
fuffieient  for  that  purpofe ;  especially  as  we  know  that  the 
Ruffians  who  live  on  the  .lakuik  have  proceeded  with  their 
paltry  vefTels  from  the  Lena,  paft  the  Eiffen  and  Tfchuktfeht 
Nofs,  t.s  far  as  the  mouth  of  the  Anadir;  which  the  largeft 
and  ftrong^ft  built  (hips  employed  for  the  expedition  fent  out 
under  the  emprefs  Anne,  and  which  coftfo  much  expenfe, 
could  not  have  done.  Who  firft  peopled  Solomon's  iflands, 
between  Alia  and  'America;  which  were  difcovered  under  the 
reigti  of  Philip  If.,  a'nd,  according  to  the  teltimony  of  Ulloa, 

were 
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*were  found  to  be  inhabited  ?  The  Americans  had  no  (hips  ; 
and  confequently  it  muft  have  been  done  by  the  Chinefe, 
although  the  patfage  from  China  is  much  longer  than  that 
from  America. 

This  conjecture  receives  confiderable  weight  from  De- 
guignes,  whp  has  diftinguifhed  himfelf  by  his  knowledge  of 
the  oriental  literature  and  hiftory ;  for  he  fays  expreisly,  that 
the  Chinefe,  about  the  year  458,  carried  on  a  great  trade  to 
America  from  the  north-weft  part  of  California:  and  this 
opinion  is  adopted  by  Buache  the  geographer,  who  calls  the 
•country  Quivara.  If  it  be  true,  therefore,  that  the  Chinefe 
•discovered  Quivara,  it  is  poflible  that  they  or  their  defend- 
ants may  have  gradually  proceeded  along  the  coaft  to  Peru, 
and  that  a  part  of  them  may  have  fettled  there.  It  is  not 
improbable  that  Mango  Capac,  the  firft  inca,  and  founder  of 
the  great  kingdom  of  Peru,  and  his  followers,  were  Chinefe. 
This  alfo  may  be  taken  into  confideration,  that  navigation 
among  the  different  nations  of  the  globe  has  never  been  on 
the  fame  footing  and  in  the  fame  irate.  The  cafe  is- the  fame 
in  this  refpecf,  as  with  commerce,  the  arts,  and  the  faiences. 
They  are  conveyed  from  one  nation  to  another,  and,  by  their 
influence,  convert  ignorant  favages  into  enlightened  people, 
and  civilized  and  polifhed  nations  into  rude  barbarians.  Who 
were  more  expert  in  navigation  and  trade  than  the  Phoeni- 
cians ?  They  founded  important  colonies  both  in. Africa  and 
Europe,  and  carried  on  a  great  trade  on  the  Atlantic.  The 
Egyptians  coafted  along  the  whole  peninfula  of  Africa,  pro- 
'  ceeding  from  the  Red  to  the  Ethiopic  fea ;  then  round  the 
.Cape  of  Good  Hope  to  the  Atlantic ;  thence  to  the  Mediter- 
ranean, and  fo  back  to  Egypt.  The  Greeks  had  large  fleets 
both  for  the  purpofes  of  war  and  of  commerce.  They  de- 
•itroyed  the  naval  power  of  Xerxes,  and  by  thefe  means  re- 
stored the  freedom  of  their  country  :  but  the  importance  of 
thefe  people  has  vanished,  and  they  muft  now  groan  under 
a  foreign  yoke  till  it  fhall  pleal'e  Providence  to  lend  them  a 
deliverer. 

.1%.  Comparifon  of  the  Americans  with  the  Africans  on  the 
weflcrn  Coajl  of  Africa, 

Among  the  people  of  the  Old  World,  who  in  their  cuftoms 
and  manners  bear  a  rei'emblanee  to  the  Americans,  of  which 
:fome  inftances  have  been  already  given,  we  ought  to  com- 

•  prehend,  in  particular,  the  inhabitants  of  the  weftern  coaft 

•  of  Africa.     Thev  have  more  cuftoms,  Sec.  in  common  with 
-the  American  nations  than  all  the  other  people  of  the  earth, 
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and  from  them  alone  it  would  appear  that  the  Americans 
are  defcended.    Of  this  I  (hall  here  give  a  few  proofs. 

I  ft,  The  Hottentot  women,  from  the  age  of  twelve,  always 
wear  thongs  of  (beep  or  calves  (kin  wrapped  round  their  legs 
from  the  knee  down  to  the  ancle  bone.  The  inhabitants  of 
the  Caribce  iflands,  in  America,  bind  fimilar  thongs  around 
the  legs  of  their  women  after  the  age  of  twelve,  only  with 
this  difference,  that  the  latter  are  of  cotton.  This  difference 
is  owing  to  the  Hottentots  having  plenty  of  cattle  and  fheop, 
in  which  the  Caribs  are  deficient.  The  women,  therefore, 
alone  wear  fuch  bandages  on  their  legs ;  the  reafon  of  which 
perhaps  is,  that  the  women  go  out  to  the  fields  and  woods  to 
labour,  and  consequently  muft  fecure  their  legs  and  feet  from 
being  pricked  by  briers  and  thorns. 

2d,  When  a  Hottentot  widow  intends  to  marry  again,  for 
each  hufband  with  whom  fhe  is  afterwards  united  fhe  muft 
cut  off  a  joint  of  one  of  her  fingers,  always  beginning  with 
the  little  finger.  The  Tucumans,  a  people  of  Brazil,  have  a 
fimilar  cuftom ;  for  on  certain  occafions,  but  of  a  different 
nature,  they  muft  cut  off  one  finger  of  the  left  hand.  The 
Hottentot  women  cut  off  a  joint  when  they  marry  again,  but 
the  Brazilians  cut  off  their  fingers  on  the  death  of  their  neareft 
relations. 

3d,  The  Hottentot  and  the  Carib  women  bend  the  limbs 
of  their  deeeafed  friends  till  they  affume  that  form  which  they 
had  in  the  mother's  womb. 

4th,  The  idolatrous  negroes  in  Africa  have  almoft  the 
fame  religious  ceremonies  as  the  Americans,  but  it  would  be 
too  tedious  to  enumerate  them.  Thofe  defirous  of  making 
fhe  companion  may  perufe  the  account  of  George  Candidius, 
the  Dutch  clergyman. 

I  have  coneluded,  from  the  cuftom s  common  to  both  na- 
tions, that  the  Peruvians  are  defcended  from  the  Chinefe, 
though  they  are  feparated  by  an  extenfive  ocean.  If  this  be 
probable,  the  probability  in  regard  to  the  inhabitants  of 
the  weftern  coaft  of  Africa  is  frill  greater,  for  of  all  people 
of  the  earth  thefe  approach  the  neareft  to  the  Americans. 
Thefe  two  people,  however,  are  feparated  by  the  Atlantic ; 
but  the  breadth  of  it  from  Guinea  to  Brazil  is  not  more  than 
twenty  decrees;  and  befides  this,  an  eafterly  wind  generally 
prevails  in  that  fea,  which  fometimes  drives  the  European 
(hips  to  the  coafi  of  Brazil.  I  am  not,  however,  of  opinion 
that  America  was  peopled  from  China  and  the  weftern  coaft 
of  Aiiica  alone.  As  the  fmall  boats  of  the  Laplanders,  which 
•  can  carry  only  one  man,  and  which  are  employed  for  cateri- 
ng 
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jngfeals,  have  a  great  refemblance  to  thofe  of  the  Efquimaux 
Indians  and  the  Greenlanders,  there  is  fome  reafon  to  con- 
jecture that  the  northern  part  or'  Europe  has  alio  contributed 
to  the  peopling  of  America  % 


XXXVII.  An  Effav  on  Bleaching)  with  the  Defcription  of  a 
new  Method  of  Bleaching  by  Steam  according  to  the  Pro~ 
cefs  of  C.  Chaptal  ;  and  on  its  Application  to  the  Arts. 
By  R.  O'Reilly,  of  the  Academy  of  Bologna,  Member 
of  the  hyeaum  of  the  Arts,  &c. 

[Continued  from  p.  til  A 

Of  Cotton, 

V^OTTON  is  a  filamentous  Jubilance,  or  a  kind  of  down, 
which  envelops  the  feeds  of  the  cotton  plant.  This  plant  or 
fhrub  comes  from  the  eaft,  and  grows  only  in  warm  climates. 

This  fubftance,  after  being  feparated  from  the  feeds,  is 
always  charged  with  a  coarfe  colouring  matter,  which  foils 
it,  and  renders  it  opake.  The  prefence  of  this  unctuous 
matter  is  proved  by  the  (lowncfs  with  which  cotton  abforbs 
water  before  it  is  fcoured,  and  by  the  force  with  which  it 
abforbs  it  after  the  operation  ;  by  which  means,  from  being 
opake,  it  is  rendered  clear  and  tranfparent. 

Cotton  varies  a  great  deal  in  its  qualities,  according  to  the 
different  kinds,  the  climate  where  produced,  and  the  culture 
employed.  Its  colour  is  fometimes  yellow  and  fometimes 
white,  but  in  general  it  is  of  a  dirty  yellow. 

To  bleach  it,  does  not  require  the  fame  preparations  as 

*  In  a  little  known  work  intitled  An  Account  of  the  Jjiands  of  Qrfaev,  by 
James  Wallace,  M.D.  ai»d  F.R.S.  London  1700.  8vo.  it  is  (rated,  p.  60 
and  6 1,  ch  it  North  Americans  and  Greenlanders,  called  there  hinn-men, havt 
been  fometimes  driven  in  their  fma:l  leather  bo^ts  to  the  Orkney  iflands  by 
the  dorms  and  currents,  In  the  year  16^2  a  ftran^er  ofthifi  kind  arrived 
in  his  boat  at  the  extremity  of  the  ilia  id  Eda,  where  a  great  number  of  the 
inhabitants  affembled  to  fee  him;  but,  on  a  boat  being  fent  out  to  catch 
him,  he  foon  made  Ins  efcape.  About  the  year  16^4  an  American,  per- 
haps the  fame  perlon,  made  his  appearance  at  the  iila  d  of  Weftr«m.  If 
it  was  potfible  for  thele  lavages  to  (get  tp  the  Orkneys  in  fuch  wretched 
▼efiels,  the  paffage  from  thence  to  America  won  id  be  much  more  poifible 
in  the  worft  veffels  employed  by  the  Europeans.  Many  of  the  fables  related 
in  regard  to  Tiiton>>  and  Syrens,  (aid  to  have  been  feen  formerly  on  the 
coafts  of  Europe,  might  peihaps  be  explained  by  hmilar  circumftances  of 
Greenlanders  or  Efquimaux  Indians,  driven  thither  in  the  like  manner. 
According  to  Dr.  VVallace,  an  Indian  canoe,  witti  a  paddle  and  arrows, 
driven  on  (horc  at  the  Orkneys,  was  peferved  in  the  mufeum  of  the  college 
iif  Kdinhur^h,  Another  is  preferred  in  the  church  on  the  ifiand  of  Buna. 

CL4  hemP 
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hemp  and  flax.  The  firft  operation  confifts  in  fcouring  it  in 
a  (lightly  alkaline  folution,  or,  what  is  better,  bv  expomre  to 
fleam  in  an  apparatus  we  {hall  defcribe  hereafter*.  It  is 
afterwards  put  into  a  bafket,  and  rinfed  in  running  water. 
The  immcrfing  of  cotton  in  an  alkaline  ley,  however  well 
it  be  rinfed,  always  leaves  with  it  an  earthy  depofit  It  is 
well  known  that  cotton  bears  the -action  of  acids  better 
than  hemp  or  flax  ;  that  time  is  even  neceffary  before  the 
action  of  them  can  be  prejudicial  to  it;  and,  by  taking  ad- 
vantage of  this  valuable  property  m  regard  to  bleaching, 
means  have  been  found  to  fn/e  it  from  me  earthy  depofn  by 
preflmg  down  the  cotton  in  a  very  weak  folution  of  fulphrric 
acid,  and  afterwards  removing  the  acid  by  wafhing,  left  too 
long  remaining  in  it  mould  defiroy  the  cotton. 

Of  the  Oxygenated  Muriatic  Acid. 

This  acid  is  one  of  the  mod  valuable  difcoveries  of 
modern  chemiftry,  for  which  we  are  indebted  to  Scheele. 
Berthollet  is  the  firft  who  applied  it  to  bleaching,  after  having 
carefully  examined  its  properties. 

The  muriatic  acid  is  greedy  of  oxygen,  and  takes  it  from 
almoft  all  its  combinations:  to  its  union  with  oxygen  it  is 
indebted  for  its  deterfive  property.  Manganefe,  a  metal  com- 
paratively of  little  value,  prefents  an  immenfe  refervoir  of 
oxygen,  which  the  muriatic  acid  fpeedily  difengages  from  it 
\n  the  gafeous  form.  This  gas,  combined  with  water,  forms 
the  oxygenated  muriatic  acid  oi  the  bleachers.  Water  thus 
faturated  afifuines  a  greenifh-  yellow  colour,  its  odour  has  a 
fuffocating  acridity,  arifing  from  the  emanation  of  the  gas, 
which  adheres  little  to  the  fluid  in  which  it  has  been  con- 
centrated, and  whieh  every  moment  endeavours  to  efcape. 

This  acid,  then,  is  nothing  but  a  combination  of  the  mu- 
riatic acid  and  oxygen;  but  the  latter  principle  adheres  but 
weakly  to  the  muriatic  acid,  as  is  feen  by  the  decoloration 
effected  by  the  oxygenated  muriatic  acid,  whieh  reftores  it 
to  its  primitive  Mate  of  fimple  muriatic  acid. 

All  vegetable  colours  are  attacked  by  this  acid,  and 
whitened  with  more  or  lefs  celerity :  this  depends  on  their 
greater  or  lefs  facility  of  combining  with  oxvgen.  The  co- 
louring matter  undergoes  a  real  flow  combuftion,  which  ter- 
minates by  the  formation  of  carbonic  arid,  which,  efcaping 
under  the  form  of  elaftie  fluid,  produces  what  we  call 
bleaching. 

*  The  apparatus  alluded  ro  has  been  already  defcribed  in  the  Philofo- 
phical  Magazine,  Vol.  V.  p.  j4»>  under  the  title,  "Account  of  a  new 
Method  of  picuckirg  Cotton. "—Edit. 
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Tn  whatever  manner  the  oxygenated  muriatic  acid  is  pro- 
cured, it  is  evident  that  the  oxygen  adheres  to  it  only  weakly; 
an!  U  is  on  this  property  that  The  pofribility  depends  of  pro- 
ducing fp'eedily  in  manufactories  that  action  which  the 
atmoipbere  produces  but  (lowly,  and  of  bleaching  in  a  fpace 
of  time  proportionally  fhort. 

Oxygenated  muriatic  acid  is  produced  by  diftilling  together 
fulphu.-ic  acid,  manganefe,  and  muriate  of  foda,  (common 
fait,)  and  condenfing  in  water  the  acid  gas  which  thence 
efrapes.  The  apparatus  and  proportions  of  the  ingredient* 
Will  be  treated  of  when  we  come  to  fpeak  of  the  procefTes  tor 
bleaching  with  this  acid. 

Oxygenated  Muriates, 

Notwithstanding  the  little  affinity  which  fome  earths  and 
alkalies  have  for  the  oxygenated  muriatic  acid,  means  are  found 
to  combine  them  together,  and  to  compofe  fubftances  called 
oxygenated  muriates.  Of  the  earths,  none  but  lime  and  mag- 
nolia can  be  conveniently  converted  into  oxy-muriates;  and 
the  latter  is  even  too  dear  to  be  employed.  The  oxy-muriate  of 
lime  isatprefent  ufed  at  all  the  bleaching-grounds  of  Ireland. 
For  the  procefs  cf  preparing  it  we  are  indebted  to  Tennant: 
he  combines  it  with  the  oxygenated  muriatic  acid  under  the 
gafeous  or  liquid  form;  but  the  latter  is  preferable.  Lime 
water  faturated  with  oxygenated  muriatic  acid  may  be  em- 
ployed liquid ;  or,  by  fuperfaturating  the  mixture,  the  earthy 
moleculae  may  be  precipitated  to  the  bottom  of  the  appara- 
tus :  if  the  liquor,  whieh  is  always  fureharged  with  oxygen- 
ated muriatic  acid,  be  then  drawn  off  by  means  of  a  fyphon, 
you  will  obtain  a  refiduum  faturated  with  that  principle,  the 
palte  of  which  may  be  employed  in  the  procefTes  of  bleaching. 
This  oxy-muriate,  under  the  concrete  form,  is  fufHcientlv 
impregnated  to  form  a  bleaching  ley  when  diflblved  iii  water. 

The 'alkalies  of  which  fuch  oxy-muriates  may  be  formed 
are  barytes,  potafh,  and  ftrontian.  The  firft  and  the  laft  are 
-{till  too  rare,  and  their  price  is  too  high,  to  l'uit  that  ceco- 
nomy  which  the  procefTes  for  bleaching  require ;  but  thefe 
fubftances  have  begun  to  be  discovered  in  France.  In  regard 
to  potalh,  we  are  already  acquainted  with  the  part  it  acts  \i\ 
condeniing  the  oxygenated  muriatic  acid,  and  rendering  it 
inodorous.  To  obtain  the  fame  remits  with  oxy-muriate  of 
lime,  nothing  is  neceflary  but  to  laturate  it  in  like  manner. 

The  advantages  obtained  by  thefe  preparations  are  very 
important. 

One  is  enabled  to  make  thefe  leys,  and  to  fend  to  a  diftancc 

thefe-nuiriatesj  -which  form  the  deterfive  fubllance,  without 

Vjfo  >  fear 
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fear  of  their  lofing  their  properties  by  the  way.  I  have  al- 
ready mentioned  the  extreme  volatility  of  the  liquid  oxygen- 
ated muriatic  arid,  and  the  almoft  impotobility  of  transport- 
ing it  without  {he  lofs  of  nearly  one-half  of  its  firength;  and 
however  little  it  may  be  fhaken  in  its  pafTage,  the  acid  gas 
will  entirely  efiape.  We  (hall  {how  hereafter  the  method  of 
preparing  and  employing  thefe  muriates  in  bleaching. 

Of  Potafh. 

The  fubftance  known  in  commerce  under  the  name  of 
petajb,  and  which  a£ts  fo  Important  a  part  in  the  proeels  of 
bleaching,  is  a  faline  matter  produced  by  incinerating  plants 
or  wood,  and  lixiviating,  concentrating,  and  calcining  the 
allies.  The  ufc  of  ley  or  afhes  was  known  in  the  remote  ft 
periods;  but  the  Germans  were  the  firft  who  taupht  us  to 
concentrate  the  fait  diffufed  throughout  the  water  of  the 
folution,  and  to  which  (hey  gave  the  name  it  now  bears, 
from  the  vetfels  employed  in  the  fabrication  of  it,  viz.  pot* 
ajbesy  or  potafh. 

Though  potato  be  very  common  in  nature,  it  is  the  vege- 
table kingdom  which  prefents  it  to  us  in  the  greatest  abun- 
dance. Chemifts  are  divided  in  regard  to  the  quetiion, 
Whether  this  fait  exifts  completely  formed  in  the  plants,  or 
is  produced  by  the  union  of  certain  principles  during  the 
combuftion  ?  It  is  fufficient  for  the  bleaeher  to  know  how 
it  is  obtained,  and  to  be  acquainted  with  its  moft  ftriking 
properties;  for  its  chemical  compofition  is  entirely  unknown. 

The  method  of  obtaining  potafh  is  as  follows: — Burn 
herbs  of  every  kind,  except  marine  plants,  or  fuch  as  grow 
on  the  fea  fhore ;  then  lixiviate  the  afhes  and  evaporate  the 
folutions,  by  which  means  you  will  have  a  faline  refiduum  : 
calcine  this  faline  fubftance  in  a  reverberating  furnace,  and 
the  product  will  be  potato.  This  fubftance,  as  foon  as  it  is 
taken  from  the  furnace,  attracts  the  humidity  of  the  atmo- 
fphere ;  or,  to  fpeak  correctly,  it  endeavours  to  faturate  itfelf 
with  carbonic  acid :  in  this  ftate  it  forms  what  the  bleachers 
call  mild  alkali ;  it  is  then  more  detergent  than  foap,  and  lefs 
fo  than  caullic  alkali.  Potafh  is  exceedingly  foluble  in  water; 
it  requires  little  more  than  half  its  weight  to  diflblve  it.  The 
potafh  of  the  mops  is  often  adulterated  with  other  faline  fub* 
fiances,  and  commonly  with  the  fulphate  of  potato,  which 
is  purchafed,  at  a  low  price,  by  the  makers  of  aquafortis,  in 
rlafs-houfes,  &c.  This  fait  degrades  the  quality  of  it,  and, 
by  its  little  folubility  in  water,  retards  the  operation  of 
bleaching.  This  fraud  may  he  detected  by  one  property; 
for>  as^fixtcen  parts  of  water  are  required  to  difloive  one  of 
4  this 
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this  fulphate,  when  the  temperature  of  the  atmofphere  is 
6^  F,,  while  one  part  is  fufficient  to  diflblve  a  like  weight 
of  potafh;  one  needs  only  boil  together  an  equal  weight  of 
common  potafh  and  river  water  for  fome  minutes,  leave  it  to 
reft  twenty-four  hours,  and  then  decant  the  clear  ley  ;  if  the 
refiduum  be  then  warned  with  a  fourth  of  the  quantity  of  the 
water  employed,  and  the  clear  liquor  be  poured  off,  the  re- 
maining depofit  will  be  compofed  of  foreign  falts  or  hetero- 
geneous matters,  found  there  accidentally,  or  which  have 
been  employed  in  adulterating  the  potafh. 

We  have  mentioned  the  avidity  with  which  potafh  abforbs 
the  carbonic  acid.  As  this  principle  diminishes  its  deterfive 
force,  it  muft  be  deprived  of  it  by  mixing  it  with  twice  its 
weight  of  lime;  then  lixiviating  it,  or,  what  is  ftill  better, 
pouring  faturated  lime  water  into  a  folution  of  potafh  alfo 
faturated,  and  until  the  lime  water  ceafes  to  give  a  precipi- 
tate. It  is  on  this  property  poflefied  by  alkalies,  of  uniting 
with  oils  and  fat  matters,  of  rendering  them  foluble  in  water, 
and  difengaging  them  from  the  fubltances  with  which  they 
are  mixed,  that  the  theory  of  bleaching  with  foaps  and  alka- 
line mixtures  is  founded.  This  deterfive  force,  however, 
muft  be  moderated.  Potafh,  even  in  the  ftate  of  carbonate, 
attacks  not  only  the  colouring  matter,  but  the  fubftance,  alfo, 
of  flax,  hemp,  and  cotton  :  being  rendered  cauftic,  its  refolv- 
jng  force  is  increafed  ;  it  is  a  dangerous  enemy  when  it3 
agency  is  abufed,  but  a  powerful  auxiliary  when  employed 
with  moderation. 

It  is  by  a  prudent  ufe  of  this  matter  that  we  propofe  to 
employ  an  alkalino-cauftic  lixivium  in  a  fteam-apparatus  for 
bleaching  the  linen  of  public  inftitutions  :  the  afhes  alone  of 
their  fire-places,  where  the  fuel  is  wood,  lixiviated  and  ren- 
dered cauftie,  will  be  fufficient  for  this  operation,  which  will 
be  attended  with  a  degree  of  ceconomy  that  no  other  procefs 
can  counterbalance. 

Though  I  recommend  the  ufe  of  cauftic  leys,  I  am  far 
from  recommending  lime  applied  alone  or  mixed  with  alka- 
lies. Ignorant  manufacturers,  imagining  that  it  bleaches  the 
cloth,  make  ufe  of  it  imprudently,  to  the  detriment  of  their 
manufactures,  and  excufe  themfelves  by  the  example  of  en- 
lightened men,  who  add  lime  to  render  the  alkalies  cauftic; 
but  every  chemift  knows  that,  notwithftanding  this  addition, 
there  does  not  remain  a  Jingle  atom  of  pure  lime  in  the  alka- 
lino-caultic  liquor  when  it  has  been  made  with  the  neceflary 
precautions. 

Of 
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Of  Soda. 

Nature  prefents  us  with  foda  in  ftill  greater  abundance  than 
potafh  ;  and  it  is  even  found  in  a  pretty  pure  ftate  in  Egypt, 
where  it  is  collected  at  the  bottom  of  the  lakes.  The  com- 
bullion  of  plants,  and  the  different  kinds  of  falt-zvort  or  foda 
which  grow  on  the  fea-fhore,  furnifh  it  in  great  abundance  : 
it  is  from  this  plant  that  it  takes  its  name.  But  modern  che- 
•miftry  has  taught  us  how  to  obtain  it  in  ftill  greater  pronation 
by  the  decompofhion  of  fea  fait  (muriate  of  foda). 

Its  properties  in  regard  to  bleaching  are  nearly  the  fame 
as  thofe  of  potafh,  with  this  exception,  that  it  does  not  unite 
itfelf  to  the,  oxygenated  muriatic  acid;  in  general,  the  adtion 
of  foda,  even  when  cauftic,  is  much  weaker  ;  and  it  attacks 
cloth  and  fluffs  much  lefs  than  potafh.  We  {hall  therefore 
make  choice  of  it  in  preference  for  our  procefs  of  bleaching 
with  it  earn. 

Soda  is  generally  more  mixed  with  heterogeneous  matters 
than  potam,  and  the  fraud  is  more  difficult  to  be  detected. 
In  this  cafe,  recourfe  mult  be  had  to  repeated  cryftallizations. 
Kirwan,  in  his  excellent  memoir,  recommends  boiling  the 
foda  in  three  times  its  weight  of  water  ;  fuffering  the  iblution 
to  remain  at  reft;  then  filtering  it,  and  boiling  the  refiduum 
left  on  the  filter  with  half  the  quantity  of  water,  and  making 
it  again  pafs  through  the  filter.  Soda,  being  cauftic,  requires 
iome  days  expofure  to  the  air  before  it  crvftallizes.  If  it  be 
of  a  bad  quality,  it  will  not  form  cryftals  in  five  or  fix  davs: 
if  the  contrary  be  the  cafe,  the  fait  is  extracted,  the  mother 
water  is  reduced  to  one  half,  and  it  is  again  fuffered  to  cryftal- 
Jize.  This  refiduum  is  once  more  expofed,  and  this  procefs  is 
repeated  till  the  whole  of  the  cryltallizable  foda  has  been  ex- 
tracted. If  the  foda  has  been  adulterated  by  a  great  deal  of 
lime,  it  will  befoon  detected  by  diffolving  an  ounce  of  common 
foda  in  boiling  water,  and  letting  fall  into  it  a  drop  of  corrofive 
muriate  of  mercury  :  if  the  liquor  aflumcs  a  brick  colour,  it 
contains  a  little  lime  :  the  quantity  of  this  fubftance  mav  be 
appreciated,  in  fome  meafure,  by  the  intenfity  of  the  yellow 
ihades  which  its  prefetice  produces. 

Of  Soap. 

The  property  I  have  already  mentioned  as  inherent  in  al- 
kalies,.of  combining  with  oils  and  fat  animal  matters,  forms 
the  balls  of  the  procefs  for  making  that  deterfive  fubftance 
called  /bap.  There  is  a  very  prominent  line  of  demarcation 
between  foap  obtained  by  means  of  foda  and  that  furnifhed 

by 
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by  potafh.  Soda  gives  a  hard  foap;  potafh,  on  the  other 
hand,  a  foft  kind.  Pliny  afcribes  to  the  Gauls  the  invention 
of  this  valuable  compofitiou.  The  foap  of  our  anceftors  was 
formed  of  goat's  greafe  mixed  wiih  the  afhes  of  beech  wood  ; 
and  feveral  improvements  were  fuceeflively  introduced  into 
the  manufacturing  of  this  fubftance,  as  chance,  the  mother 
6f  the  moil  important  difcoveries,  pointed  out  the  neeeffity 
of  them.  The  progrefs  of  the  arts  towards  perfection  has 
been  very  (low,  on  account  of  the  prejudices  of  that  ignorance 
which  prevailed  in  the  pad  ages.  We  have,  however,  now 
reached  a  period  when  the  lciences  and  the  arts,  aided  by 
their  reciprocal  refources,  are  advancing  rapidly  towards  a 
certain  degree  of  perfection. 

In  France,  two  kinds  of  foap  only  are  made — hard  foap, 
and  foft  foap :  the  firft  with  foda  and  olive  oil;  the  feeond 
with  potafh,  and  vegetable  oils  of  lefs  value. 

In  Hungary,  foap  is  made  of  tallow  and  natron ;  as  is  the 
cafe  in  feveral  parts  of  Germany  and  Ruflia.  The  Ruflians 
make  a  hard  foap  alfo  with  bad  fait  butter ;  but  this  kind  i> 
not  much  efteemed  ;  its  rancidity  and  the  quantity  of  fait  and 
cafeous  matter  found  in  it  degrade  its  quality.  Wiegleb  afTerts 
that  a  very  hard  foap,  which  has  a  very  agreeable  fmell  of  al- 
monds, is  made  with  yellow  and  white  wax. 

The  Englifh,  as  they  have  not  vegetable  oils  in  abundance, 
make  foap  onlv  with  tallow  or  fifh  oil,  fometimes  with  kitch- 
en-fluff or  fpoilt  butter.  They  have  four  kinds.  lit,  White 
foap,  made  with  foda  of  Alicant,  or  the  foda  of  Varech,  and 
tallow.  2d,  Marbled  foap,  made  of  tallow  and  kitchen- fluff. 
The  marbled  appearance  does  not  arife  from  an  oxide,  as 
among  us,  but  becaufe  a  little  of  the  ley  is  difperfed  through- 
out the  whole  mafs.  -  3d,  A  hard  yellow  kind  of  foap,  com- 
pofed  of  foda,  tallow,  and  refin.  This  la(l  fubftance  is  intro- 
"duced  only  for  the  purpofe  of  rendering  the  foap  cheaper,  but  it 
certainly  does  not  augment  itsdeterfive  ftrength.  The  fourth 
kind  of  foft  foap  is  formed  of  whale  or  fifh-oil  and  potadi. 

It  was  long  an  object  of  refearch  to  difcover  fubflanees- 
which  might  be  fubftituted  for  oil  and  tallow  in  the  fabrica- 
tion of  foap.     It  was  refcrved  for  Chaptal   to  lay  open  this 
field  by  his  important  difcovery  of  a  procefs  for  fapontfyitfg 
wool,   and  converting  into  excellent  foap  rags  of  old   cloth 
and  worfted,  the  watte   of  carding,  and  the  other  refufe  of 
"cloth  manufactories.     This  difcovery  gave   rife  to  that  of  fir 
John  Dalrymplr,  who  fuppofed  that,  by  a  method  fimilar  to 
•  that  of  Chaptal,  it  would  be  poffible  to  convert  the  mufcular 
-part  of  fat  fifh  into  foap;  and  fonie  experiments,   crowned 
with  complete  fuccefs,  foon  confirmed  him  in  this  idea. 
:         *  Thofc 
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Thofe  who  wilh  to  acquire  information  refpe&mg  the  art  of 
ioap-making  may  coni'ult  the  excellent  work  of  Darcet,  Pel- 
letier,  and  Lievre,  publiflied  a  few  years  ago  by  the  order  of 
the  French  government. 

Sulphuret  of  Lime. 

Lime  and  fulphur  are  two  fubftances  which  nature  prefents 
to  us  with  profusion.  They  combime  perfectly  together. 
Their  union  is  called  fulpburet  of  lime,  and  they  then  form 
a  very  a&ive  detergent  matter.  Kirwan  firft  obferved  that 
faline  fulphurets,  or  the  combination  of  an  alkali  with  fuW 
phur,  might  be  employed  with  advantage  in  bleaching  on 
account  of  their  deterjive  properties,  and  even  fupply  the1 
place  of  alkalies.  What  Kirwan  propofed  was  executed  by 
Higgins  in  Ireland;  and  by  analogy  of  reafoning  he  was  led 
to  the  difcovery  of  the  detergent  power  of  fulphurets  of  lime. 

In  whatever  manner  theie  fubftances  are  combined,  the 
refult  is  always  the  fame;  either  in  the  dry  way,  by  fufing 
them  together,  which  produces  a  very  ftrong  and  very  folid 
fulpburet ;  or  by  uniting  quicklime  and  fulphur,  and  pouring 
over  them  eight  or  nine  times  their  weight  of  water;  the 
heat  alone  of  the  lime  while  flaking  will  be  fufficient  to  com- 
bine them  :  or,  in  the  laft  place,  by  following  the  procefs  of 
Higgins,  which  confifts  in  boiling  together  flaked  lime  and 
fulphur.  The  laft  method  is  that  which  ought  to  be  pre- 
ferred for  bleaching. 

The  liquor  which  refults  from  this  union  of  water,  lime* 
and  fulphur,  is  liquid  fulpburet  of  lime:  it  is  of  a  dark  yellow 
colour,  and  has  a  harm  ityptic  tafte;  it  emits  an  odour  fome- 
whatfimilar  to  that  commonly  perceived  in  fulphur  and  flaked 
lime.  This  emanation,  however,  is  not  of  a  noxious  nature 
like  that  of  the  oxygenated  muriatic  acid. 

Liquid  fulpburet  of  lime  lofes  its  colour  by  expofure  to  the 
air,  andfpeedily  abforbs  the  oxygen  of  the  atmoiphere.  Thefe 
properties  deferve  the  attention  of  the  bleacher,  as  they  will 
ihow  the  advantage  of  employing  this  folution  as  frelh  as 
poffible,  left  the  quality  of  it  fhoulctbe  hurt;  and  they  explain 
a  part  of  the  principles,  according  to  which  liquid  fulpburet 
of  lime  exercifes  an  action  in  the  art  of  bleaching. 

From  the  above  observations  the  following  practical  prin- 
ciples may  be  deduced : 

Sulphuret  of  lime,  of  all  the  alkaline  compounds,  is  the 
moil  powerful  folvent  of  the  colouring  matter  of  flax ;  cauftic 
potaCh  is  the  next ;  then  cauftic  foda ;  then  common  potafti  ; 
and,  in  the  laft  place,  common  foda.  Sulphur,  if  employed 
pure,  itains  cloth  a  little;  but  the  ftains  may  be  eanly  re- 
moved 
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moved  by  the  application  of  potato.  The  alkali  arifing  from 
the  combuftion  of  plants  is  more  powerful  than  the  mineral 
alkali,  as  1  have  already  obferved.  The  alkaline  fulphuret, 
which  is  formed  by  the  combination  of  fulphur  and  foda,  is 
far  from  poffemng  fo  deterfive  a  quality  as  that  made  with 
potafh. 
Various  ProceJJes  for  Bleaching  Hemp,  Li?ien,  and  Cotton. 

Having  already  fpoken  of  the  different  methods  hitherto 
purfued  Tor  bleaching  vegetable  fub fiances,  and  examined 
the  menftrua  and  deterfive  iubftances  molt  ufed  in  the  va- 
rious procefles,  I  (hall  proceed  to  a  defcription  of  the  dif- 
ferent manipulations  to  which  thefe  matters  are  fubje&ed 
in  order  to  give  them  that  degree  of  whitenefs  which  is  ne- 
celfary  to  fit  them  for  commerce. 

Bleaching  in  the  open  Air. 

The  air  with  which  the  earth  is  furrounded  is  far  from 
being  homogeneous.  Every  thing  volatilized  on  the  furface 
of  the  globe;  all  the  emanations  of  the  earth,  as  well  as  the 
beneficent  fluids,  which  alfume  the  gafeous  form,  are  con- 
founded in  this  aeriform  fea  by  which  we  are  furrounded.  It 
is  an  immenfe  laboratory  always  in  action,  where  the  play 
of  compofition  and  decomposition  is  incelfantly  renewed. 

Of  the  numerous  properties  of  the  atmofpheric  air,  it  will 
be  fufficient  rf  we  mention  only  a  few.  About  a  fourth  of 
this  fluid  is  compofed  of  a  gas,  which  appears  to  be  the  acidi- 
fying principle  :  this  is  oxygen,  which  readily  fuffers  itfelf  to 
be  abforbed  by  a  great  number  of  bodies,  among  which  are 
carbon.  This  union  with  carbon  forms  carbonic  acid,  which 
is  alfo  an  aeriform  fluid. 

Without  calling  in  queftion  thofe  principles  for  which  we 
are  indebted  to  modern  chemiftry,  mankind  have  at  all  times 
employed  free  air  as  the  moft  convenient  menftruum  for 
bleaching.  When  tired  with  the  ftownefs  of  its  action,  they 
aft] (led  it  by  deterfive  leys,  which  abridged  the  procefs  a 
little ;  and  this  union  of  boiling,  and  expoiure  on  the  grafs, 
formed  the  whole  of  the  antient  art  of  bleaching.  Formerly, 
whew  it  was  neceffary  to  bleach  cloth,  it  was  cuftomarv  to 
immerfe  it  in  pure  water  to  free  it  from  the  drefiing.  This 
preliminary  operation  was  fometimes  haftened  by  a  cold  lev, 
the  cloth  was  then  rinfed  in  running  water  and  fpread  out  on 
a  meadow,  round  which  ran  a  dream  of  limpid  water  that 
ferved  for  watering  the  different  pieces. 

After  being  expofed  in  this  manner  for  forne  time,  the 
cloth  was  warned  and  boiled  in  a  freih  ley  ;  it  was  then  again 

fpread 
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fpreacl  out  on  the  grafs ;  and  this  operation  was  feveral  times 
repeated  until  the  required  whitenefs  was  obtained.  It  was 
#ill  aecefiary  to  wind  it  through  ibapy  water,  not  onlv  to  give 
it  toftnefb  and  pliability,  but  to  bleach  completely  the  borders, 
which  oppofe  the  longeft  refiftance. 

It  was  brought  to  its  ultimate  (late  of  whitenefs  by  draw- 
ing it  through  whey  or  diluted  fulphuric  acid.  By  this  (hort 
description  it  may  be  (een  that  a  confiderable  time  was  rie- 
eeffary  before  the  abforption  of  oxygen  could  take  place  :  to 
frafren  this  operation  of  nature  appeared  impofiible,  until 
modern  chemiftry  had  demonftrated  that  oxygen,  folidified 
in  various  bodies,  might  be  extracted  and  combined  with 
water,  to  be  afterwards  applied  to  fubftances  where  its  influ- 
ence might  be  neceflary. 

Bleaching  hy  Water  alone. 

I  have  already  obferved  that,  during  the  fermentation  that 
takes  place  in  the  vats  in  which  cloth  is  immerfed  to  free  it 
from  the  drefling,  the  fibres  affiime  the  firtt  tint  of  whitenefs. 
It  had  been  before  remarked  that  the  percuffion  of  {tampers 
in  paper  manufactories  bleached,  in  fome  degree,  the  pulp 
impregnated  with  watery  it  was  known  that,  by  fuffering 
hemp  and  flax  to  ferment  a  very  long  time,  a  greater  degree 
erf  whitenefs  was  obtained,  but  always  at  the  expenfe  of  the 
fibrous  tifTue,  deftroved  by  too  long  maceration.  Taking 
advantage  of  thefe  obfervations,  Brafle,  an  artift  of  Amiens, 
found  means  to  bleach  hemp  and  linen  by  the  action  of  water 
alone. 

When  the  hemp  was  pulled^  he  watered  it  a  little  longer 
than  ufual,  having  previoufly  cut  off  the  roots  by  laving  the 
Italks  on  a  board  furnifhed  with  an  inftrument  deflined  for 
that  purpofe.  When  the  cortical  tifTue  was  attacked,  and 
deftrOyed  by  the  putrid  fermentation,  he  removed  the  hemp 
from  the  water,  and,  by  drawing  it  through  a  kind  of  heckle 
cr  comb,  completely  feparated  the  fibrous  tifTue,  w^hich,  on 
account  of  its  parallelifm,  was  not  hurt  by  the  teeth  of  the 
inftrument ;  while  the  reticular  tiffue  of  the  bark  or  exterior 
covering,  already  half  putrid,  thick  on  the  points,  and  readily 
differed  itlelf  to  be  feparated  from  the  hemp.  During  thwi  ope- 
ration the  hemp  was  immerfed  fucceffively  in  water,  between 
each  ftroke  of  the  heckle,  to  facilitate  the  removal  of  the  green 
matter  above  the  bark.  The  whitenefs  which  hemp  afTumes 
bv  this  (ingle  operation  can  hardly  be  conceived  :  it  acquires 
a  fplendour  and  brilliancy  which  can  never  be  communicated 
to  it  by  the  ufual  procefTes,  but  its  flrength  is  alfo  diminished 
as  well  as  the  product  by  the  too  great  progrefs  of  the-fer- 
8  i  mentation ; 
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tnentation;  on  the  other  hand,  this  hemp  may  be  employed 
with  great  advantage  in  the  arts.  It  is  here  proper  to  ob- 
ferve,  that  bleaching  by  water  never  gives  complete  white  - 
nefs,  like  the  ufual  procefles  of  the  bleach-field.  To  finifli 
the  bleaching  of  hemp,  it  would  be  neceflary  to  have  recourfe 
to  the  different  means  described  in  this  eflay. 

Of  Bleaching  with  the  Oxygenated  Muriatic  Acid  alone. 

In  this  procefs  oxygenated  muriatic  acid  is  fubftituted  for 
the  action  of  the  air,  and  prefents  itielf  with  advantage,  be- 
caufe  its  oxygenating  principle  is  not  drowned  in  a  chaos  of 
different  fluids,  like  the  oxygen  of  the  atmofphere ;  its  action, 
too,  muft  therefore  be  fpeedier.  As  I  have  already  examined 
the  principles  of  this  acid,  and  its  intimate  nature,  I  (hall 
now  proceed  to  the  application  of  it,  and  to  a  defeription.of 
the  bed  apparatus. 

The  matters  which  ferve  for  the  production  of  the  oxygen- 
ated muriatic  acid  are  manganefe,  common  fait,  (muriate  of 
foda,)  and  the  fulphuric  acid,  Mafiganefe  is  a  metallic  oxide 
very  much  diffufed  throughout  the  iurface  of  our  globe,  and 
which  may  be  procured  at  a  fmall  expenfe.  The  greater  part 
of  it  is  brought  to  us  from  Macon,  Saarbruck,  and  Hom- 
bourg  in  the1  ci-devant  duchy  of  Deux-Ponts :  it  muft  be 
chofen  well  cryftallized  in  fmall  black  brilliant  needles;  and 
it  is  neceflary  to  avoid  with  care  thoie  blackiih  mafles,  which 
often  contain  heterogeneous  matters,  and,  at  any  rate,  the 
matrix  of  this  mineral.  In  order  to  employ  it  with  advan- 
tage, it  mould  be  pounded  before  the  mixture  is  made  for 
<diliillation. 

The  fulphuric  acid  (oil  of  vitriol)  ought  to  be  concentrated; 
that  fold  in  the  (hops  generally  (hows  60  Or  66  of  the  areo- 
meter: it  muft  be  taken  as  nearly  as  poffibl'e  at  that  term,  in 
order  to  avoid  errors  in  i\><  proportions  of  the  fubftances  ne- 
ceflary for  the  diftillation  of  the  oxygenated  muriatic  acid; 
proportions  founded  on  an  uniform  concentration. 

The  fait  to  be  employed  ought  to  be  white,  and  well  cry- 
ftallized ;  it  muft  alfo  be  dried,  and  the  cryftals,  if  lar^e, 
muft  be  pounded,  in  order  to  facilitate  the  mixture  with  the 
manganefe. 

The  proportions  generally  obferved  are,  one  part  (by 
weight)  of  manganefe  j  two  of  fulphuric  acid,  diluted  with 
a  little  more  than  its  volume  of  water;  and  three  of  lalt.  The 
better  thefe  matters  are  combined  together,  the  more  eaiily 
will  the  acid  gas  be  difengaged  by  the  action  of  the  fulphuric 
acid.  It  is  proper  alfo  to  remark,  that  the  acid  ought  to  be 
diluted  in  a  leaden  vefiel;  for,  if  other  vefiels  were  employed, 
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they  might  break  in  confequence  of  the  heat  produced  hf 
the  union  of  the  acid  in  water.  In  fome  places  thefe  pro- 
portions vary.     In  England,  the  following  are  ufed  : 

Manganefe  30  parts. 

Common  fait  -         80 

Sulphuric  acid  -         60 

Water  -  120 

Such  is  the  ley  employed  at  Manchefter,  where  nothing  is 
bleached  but  cotton  cloth,  and  cotton  and  thread. 
In  Ireland,  the  proportions  are : 

Manganefe  60  parts. 

Salt  60 

Sulphuric  acid  -         50 

Water  50 

This  is  the  common  ley  of  tho'fe  who  bleach  linen  cloth; 
and  hence  we  may  explain  the  great  difference  between  thefe 
and  the  preceding  proportions. 

In  Germany  the  dofes  vary  a  little,  and  approach  near  to 
the  proportions  ufed  in  the  French  manufactories.  They  are: 

Manganefe  20  parts. 

Salt  -  -         64 

Acid  -  44 

Water  54 

The  neceffity  of  diftilling  this  acid  on  a  large  fcale,  has 
given  rife  to  the  invention  of  different  kinds  of  apparatus 
more  or  lefs  convenient.  Berthollet  has  propofed  matraffes 
with  bent  tubes,  which  convey  the  oxygenated  muriatic  acid 
to  the  pneumatic  tub,  in  which  the  bubbles,  traverflng  the 
water,  are  forced,  by  means  of  an  agitator,  to  combine  more 
or  lefs  with  it.  Pajot  de  Charmes  recommends  the  ufe  of 
tubulated  retorts;  but,  befides  thefe  veflels  being  too  dear, 
they  do  not  anfwer  the  propofed  end,  fince  a  portion  of  ful- 
phuric  acid  not  decomnofed,  and  which  injures  the  procefs, 
always  paffes  into  the  water. 

C,  Widmer,  at  Jouy,  has  arranged  his  apparatus  in  fuch 
a  manner  as  to  lofe  the  lea(t  gaspotlible  during  the  condenfa- 
tion  :  he  receives  the  gas  under  a  capfule  inverted  at  the  bot- 
tom of  the  apparatus;  above  thefe  are  two  tours  de  goutiere 
alfo  inverted,  their  another  capfule  above  thefe;  then  two 
more  tours  de  goutiere,  and  then  another  capfule,  which  ter- 
minates the  apparatus.  The  difpofition  of  his  tub  is  fuch, 
that  he  places  around  in  his  laboratory  feveral  diftilling  ap- 
paratuses, which  are  going  at  the  fame  time. 

Apparatuses  conftrucled  on  Similar  principles  are  alfo  in 
ufe  at  Glafgow  and  Manchefler.     JBourboulon-de-Bonneuil 
has  likewife  invented  an  apparatus,  confiding  of  feveral  ma- 
traffes, 
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trifles,  ranged  as  in  an  aquafortis  manufactory,  the  tubes  of 
which  are  conveyed  into  a  chamber  containing  concentrating 
tubs.  His  apparatus  for  the  bleaching  of  paper  is  very  in- 
genious, and  deferves  to  be  defcribed.  In  the  laft  place, 
others  have  arranged  five  or  fix  large  ca(ks,  like  Wolf's  ap- 
paratus, in  fuch  a  manner  as  to  make  each  cafk  perform  the 
functions  of  a  tubulated  flaik.  The  bleachers  in  Ireland  em- 
ploy a  kind  of  leaden  alembic  capable  of  containing  forty 
gallons  of  water ;  a  capacity  more  than  fufficient  to  contain 
the  charge,  and  to  favour  the  fvvelling  which  takes  place  by 
the  reciprocal  action  of  the  matters  during  the  diftillation. 
This  alembic,  (fee  Plate  IV.)  of  a  conical  form,  and  having 
a  very  broad  bafe,  refts  in  a  balneum  marise,  in  order  that  it 
mav  be  fubje&ed  to  a  progreflive  heat ;  and  the  neck  is  of 
fuch  a  height,  that  any  fulphuric  acid  which  happens  to 
rife  may  fall  back.  The  cover  is  perforated  to  afford  a  paf- 
fage  to  the  handle  of  an  agitator,  which  ferves  to  (iir  the 
matters  at  the  bottom  of  the  alembic  :  this  agitator  is  of  iron 
as  well  as  its  arms ;  but  the  iron  is  covered  with  a  pretty 
thick  plate  of  lead,  that  the  acid  may  not  attack  it :  the 
handle  goes  through  a  leather  collar,  to  prevent  the  efcape  of 
the  gas;  The  fulphuric  acid,  diluted  with  water,  is  intro- 
duced into  the  leaden  apparatus  by  means  of  a  fmall  glafs  or 
leaden  funnel,  the  tube  of  which  is  bent  to  guard  againft  the 
reaction  of  the  gas.  The  apparatus  is  alfo  furniflied  with  a 
condenfer,  into  which  the  gas  is  made  to  pafs.  This  vefiel 
has  feveral  (helves  and  ar^ agitator.  The  latter  goes  through 
a  leather  collar  in  the  top  of  the  condenfer,  paffes  down 
through  the  (helves,  and  is  furniflied  with  arms  between 
each  of  the  (helves ;  by  which  means  the  gas  in  its  afcent  is 
cxpofed  to  the  action  of  the  liquid  111  a  ftate  of  great  agita- 
tion, and  has  a  long  way  to  travel  through  it.  (See  the  Plate.) 
I  (hall  now  fpeak  of  an  apparatus  which,  in  my  opinion, 
is  free  from  th'ofe  faults  which  generally  attend  an  apparatus 
of  lead,  which  always  becomes  oxidated,  and  is  at  length  de- 
ftroyed.  This  apparatus  *  conflfts  of  a  feries  of  conical  ma- 
traflcs  with  long  necks,  furnilhed  with  bent  funnels  as  well  as 
tubes,  both  of.glafs,  which  are  conveyed  into  a  common  refer- 
voir.  This  reiervoir  ought  to  be  perforated  in  fuch  a  manner 
as  to  leave  room  for  the  introduction  of  a  tube  of  a  larger  (ize 
(two  inches)  communicating  with  the  (irft  condenfing  calk 
or  cylinder,  made  of  white  wood,  twenty  inches  in  diameter, 
bound  round  by  hoops  made  tight  with  fcrews,  and  com- 
pletely water  proof.    Care  muft  be  taken  to  cover  thefe  hoops 

*  See  Plate  II.   fig    1  and  2,  given  in  our  laft  Number;   and  the  de- 
scription, page  101  and  ill, 
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with  a  coating  of  japan,  as  it  i3  called,  or  with  oil  paint, 
to  prevent  the  oozings  of  the  liquor  from  rafting  them.  The 
height  of  this  cylinder  mud  be  feven  or  eight  feet,  and  even 
more,  if  poifiblc,  in  order  to  increafe  the  preflure ;  and  ought 
to  have  placed  over  it  a  large  two  necked  bottle  deprived  of 
its  bottom,  or  a  glafs  bell  with  two  necks  cemented  to  the 
upper  edge  of  the  cylinder.  In  one  of  thefe  necks  the  large 
tube  of  the  refervoir  is  introduced,  and  made  to  defcend  \o 
the  bottom  of  the  cylinder.  The  air  bubbles,  as  they  are 
difengaged,  being  forced  to  traverfc  the  fluid  under  a  prefTure 
equal  to  the  height  of  the  column  of  water,  will  combine 
with  it  until  it  be  faturated  ;  the  fecond  neck  is  alfo  furnifhed 
with  a  bent  leaden  tube,  the  orifice  of  which  is  below  the 
iiirface  of  the  water ;  the  fuperabundant  gas  pafTes  through 
this  tube,  and,  defcending  into  the  fecond  cylinder  of  wood, 
(imilar  in  all  refpe&s  to  the  preceding,  faturates  the 
water  in  it: — a  third  cylinder  may  be  added,  if  judged  ne- 
ceilliry.  By  this  arrangement  the  fmalleft  portion  of  the  gas 
cannot  efcape :  care  muft  be  taken  to  apply  a  leaden  cock  at 
the  bottom  of  each  cylinder,  in  order  to  draw  off  the  bleach- 
ing liquor  as  it  is  formed. 

The  refiduums,  after  the  diftiilation  of  the  oxygenated  mu- 
riatic acid,  may  be  fold  to  earthen-ware  manufacturers  to  be 
employed  as  a  glazing  for  their  coarfe  articles.  The  manga- 
nefe  contained  in  it  gives  it  a  blackifh  appearance,  like  that  of 
bronze,  which  is  far  from  being  difagreeable  to  the  eye.  I 
have  employed  this  glazing  feveral  times  by  way  of  trial; 
flrft  fufmg  it  with  fand  in  a  potter's  furnace,  throwing  it  into 
cold  water  to  facilitate  its  divifion,  and  grinding  it  in  a  mill 
in  order  that  it  might  be  difTufed  in  water.  This  glazing  isr 
attended  with  the  advantage  of  being  free  from  thofe  dano-er- 
ous  qualities  fo  common  in  all  preparations  made  from  the 
oxides  of  lead  ;  but  the  moft  important  object  is  the  extrac* 
tion  of.  the  foda  from  the  fulphate  of  foda,  which  is  formed 
m  great  quantity  by  the  procefs,and  remains  in  the  refiduum 
of  the  diftiliation. 

The  firft  point  is,  to  convert  the  fulphate  of  foda  into  an 
alkaline  fulphuret.  Malhcrbc  and  Athenas  have  fucceeded 
m  this  by  employing  iron  as  the  intermediate  fubftance  :  they 
mixed  one  part  of  charcoal  duft  with  nine  parts  of  the  ful- 
phate of  foda,  and  expofed  the  mixture  to  the  heat  of  a  re- 
verberating furnace :  when  the  fulphuret  entered  into  enm- 
buftion,  they  added  from  three  to  live  parts  of  old  iron  ren- 
dered as  fmall  as  poflible ;  and  the  whole  being  fufed  toge- 
ther, they  obtained  a  black  pafte,  eompofed  of  iron,  foda, 
fulphate  of  iron,  &c.  This  mixture  was  lixiviated,  and  fil- 
4  tered 
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tered  through  a  bafket  filled  with  lime ;  it  was  then  evapo* 
rated  to  drynefs,  and  the  refiduum  was  calcined  in  a  rever- 
berating furnace.  When  foda  of  a  fuperior  quality  is  re- 
quired, the  warning  and  calcination  muft  be  repeated. 

Dize  and  Le  Blanc  decompofed  the  fulphate  of  foda,  by 
means  of  the  carbonate  of  lime,  in  order  to  neutralize  the 
alkali,  by  faturating  it,  at  a  very  high  temperature,  with 
carbonic  acid.  Their  procefs  confifts  in  taking  two  parts 
of  fulphate  of  foda,  dried  to  deprive  it  of  its  water  of  cryv 
ftallization,  two  parts  of  well  ground  chalk  (carbonate 
of  lime),  and  one  part  of  charcoal  powder,  mixing  them 
well  in  a  muffled  mortar,  and  then  bringing  the  mix- 
ture to  a  white  heat  in  a  reverberating  Furnace :  when 
the  matter  is  fufed  it  is  ftirred  till  the  fulphur  is  con- 
fumed,  and  the  ebullition  and  the  jet  of  the  flame  pro- 
duced by  the  hydrogen  gas  have  ceafed  to  appear.  It  is  then 
taken  from  the  furnace,  and  it  may  be  lixiviated  to  obtain 
the  foda  very  pure.  In  whatever  manner  the  fulphate  is  de- 
compofed, this  objecT:  merits  the  greateft  attention  at  bleach- 
fields  on  account  of  the  confiderable  degree  of  ceconomy 
which  remits  from  the  different  manipulations.  The  ley  of 
oxygenated  muriatic  acid  will  be  obtained  at  little  or  no  ex- 
p.ente  by  bleachers,  when  they  ferioufly  fet  about  extracting 
the  foda  from  the  fulphate  formed  during  the  diftillation. 

In  whatever  manner  the  muriatic  acid  gas  may  be  diftilled, 
the  great  object  is  to  faturate  the  water  with  this  aerifomi 
fluid.  Its  action  in  bleaching  is  always  ftronger  when  em- 
ployed alone  than  when  in  the  ftate'of  combination  with  falts 
or  earths,  as  in  the  fubfequent  operations  of  which  I  am 
about  to  fpeak.  The  volatility  of  the  acid,  however,  is  fuch, 
and  the  lofs  of  the  gas  fo  enormous,  rhat,  when  the  thread  or 
cloth  is  immerfed,  there  is  diifipaled  of  it  a  quantity  which 
may  be  eftimated  at  about  a  third,  at  leaft,  of  the  whole  gas. 
The  mixture  of  potafh,  indeed,  renders  the  liquor  inodorous; 
but  befides  that  this  fait  is  expenfive,  it  greatly  weakens  the 
deterfive  quality  of  the  liquor. 

Rupp,  of  Mancheiter,  has  invented  an  apparatus  for  bleach- 
ing cloth  exceedingly  fimple  in  its  conitniclion,  of  I'm  all  ex- 
penfe,  and  which  contains  the  liquor  in  fuch  a  manner  as 
to  prevent  the  efcape  of  the  oxygenated  muriatic  acid  gas. 
A  confederation  of  no  lefs  importance  in  the  arrangement  of 
this  apparatus  is,  the  lmpombiljty  of  the  vapour  injuriug  the 
health  of  the  workmen,  I  have  witneffed,  in  a  very  large 
manufactory  near  Paris,  the  dreadful  fuflferings  to  which 
thefe  unfortunate  people  were  expofed  by  thele  fuffocating 
vapours.     I  have  fceii  them  rolling  on  the  ground  through 
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pain,  and  fevcre  maladies  are  often  the  confequence  of  thefe 
rirft  effects  of  the  oxygenated  muriatic  acid.  In  Rupp's  ap- 
paratus T  have  found  one  great  inconvenience :  the  cloth  is 
rolled  up  on  a  vertical  axis,  and  when  there  are  feveral  pieces 
on  it,  the  edges  are  folded  back  merely  by  the  weight  of  the 
Huff,  and  confequently  have  lefs  whitenefs  than  the  reft  of 
the  cloth.  In  the  improvements  I  havepropofed  this  incon- 
venience is  ayoided'by  the  horizontal  difpofition  of  the  pieces, 
and  by  the  manner  in  which  I  make  them  to  be  wound  up 
in  the  inflde  of  my  apparatus*.  For  the  immerfion  and  bleach- 
ing of  thread  I  would  propofe  the  ufe  of  Rupp's  apparatus, 
with  fome  trifling  alterations.  In  regard  to  the  defcription 
of  my  apparatus,  as  it  has  been  already  given  in  fpeaking  of 
the  fulphurous  acid,  it  is  needlefs  to  repeat  it  here. 

Before  we  proceed  to  the  manipulations,  I  mall  fpeak  of 
an  inftrument  ufed  for  afcertaining  the  deterflve  force  of  the 
lev,  and  which  Defcroizilles,  with  great  propriety,  calls  a 
Berthollimetre.  I  (hall  alfo  examine  the  method  propofed 
by  Rupp. 

The  procefs  of  Defcroizilles  conn* fts  in  diffolving  indigo  in 
dilute  fulphuric  acid  in  the  following  manner  :< — A  dram  of 
the  fineft  indigo  is  introduced  into  a  matrafs  with  feven 
times  its  weight  of  fulphuric  acid  at  66  degrees.  The  folu- 
tion  is  facilitated  by  immerflng  the  matrafs  into  a  balneum 
mariae:  thefolution  of  indigo  is  then  diluted  in  a  flafk  con- 
taining 124  ounces  of  diftilled  water,  until  no  traces  of  it  re- 
main in  the  matrafs ;  hy  which  means  the  indigo  then  be- 
comes mixed  with  the  liqjior  in  the  proportion  of  one  to  a 
thoufand.  "The  inftrument  afterwards  ferves  to  indicate  the 
difcolouring  force  of  the  oxvgenated  muriatic  acid.  The  me- 
thod of  employing  it  may  be  feen  in  the  memoir  publifhed 
by  Defcroizilles  in  the  vear  3. 

The  method  pointed  out  by  Rupp  appears  to  me  to  be 
Ampler,  and  calculated  to  avoid  thofe  errors  to  which  the 
fulphuric  acid  always  gives  rife :  he  adds  acetite  of  lead  to 
the  folution  of  indigo  until  the  lead  is  precipitated,  and  the 
indigo  alone  remains  diffolved  in  the  acetous  acid  f. 

'1  he  utility  of  thefe  means  for  afcertaining  the  ftrength  or 
exhauftion  of  the  oxygenated  muriatic  acid  may  be  readily 
conceived.  If  a  certain  quantity  of  fluffs  or  thread  put  into 
an  immerfing  tub  of  a  hundred  cubic  feet  content,  is  found 
to  have  reduced  the  acid  liquor  from  eight  to  fix  degrees  of 

*  See  Plate  II.  fig.  3.  and  4.  given  in  our  laft  number. 

f  The  author  litre  details  Mr.  Rupp's  experiments,  which,  having 
already  been  laid  before  our  readers  in  our  tecond  volume,  we  now  omit. 
—En  it. 
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the  Berthollimetre,  there  is  reafon  to  conclude  that  there  has 
been  an  exhauflion  of  a  fourth  :  the  fame  reafoning  may  be 
applied  by  analogy  to  proofs  by  the  acetite  of  lead. 

Cloth  is  prepared  for  immerfion  in  oxygenated  water,  by 
foaking  in  a  ley  of  weak  potafh,  and  rinfing  it  afterwards  in 
a  large  quantity  of  water  in  order  to  free  it  completely  from 
the  weavers'  dreffing  and  the  faliva  of  the  fpinners.  In  Eng- 
land and  Ireland,  machinery  is  employed  for  rinfing  and 
beating  :  in  fome  places  this  operation  is  performed  by  means 
of  planks  to  which  an  alternate  motion  is  communicated; 
but  this  mechanifm  wears  the  fluffs,  though  it  greatlv  acce- 
lerates the  operation.  In  place  of  fuch  planks,  which  are 
too  long,  in  our  manufactories  we  employ  flampers,  placed 
in  very  large  conical  tubs,  the  levers  of  which  change  their 
direction  every  flroke,  paffing  fucceffively  over  the  whole 
quantity  of  cloth  immerfed.  But  the  befl  method  of  all  is 
beating  by  mechanifm.  For  this  purpofe  a  circular  platform, 
which  performs  its  revolutions  around  a  moveable  axis,  and 
is  fupported  at  the  ends  of  the  fpokes  by  rollers  of  caft  iron, 
is  employed  :  the  circumference  of  this  wheel  is  notched  to 
receive  a  catch,  which  makes  it  recede  one  notch  every  flroke 
by  the  motion  of  the  mill-tree.  This  tree  bears  on  its  axis 
ipokes  that  raife  feveral  wooden  beaters,  which,  falling  on 
the  moveable  platform  covered  with  cloth  and  thread,  rinfe 
them  completely :  buckets  attached  to  the  water-wheel  raife 
the  water,  and  pour  it  into  gutters  that  convey  it  under  the 
beaters,  which  are  thus  abundantly  watered. 

Cotton  and  cotton  cloth  require  in -particular  this  prepara- 
tion ;  otlierwife  the  ley  could  not  penetrate  to  the  infide  of 
the  cotton,  on  account  of  the  extracto-refinous  matter  con- 
tained in  it,  as  we  have  already  obferved  in  fpeaking  of  that 
fub  fiance. 

In  feveral  manufactories  a  ley  of  foap  is  ufed :  but  all  this 
comes  to  the  fame  thing;  that  is  to  fay,  the  combination  of 
the  oily  matters  with  the  alkali,  in  order  to  render  them  fo- 
luble  in  water,  and  then  to  the  combination  formed  between 
a  part  of  the  colouring  matter  and  that  faline  fubflance ;  an 
union  moil  eilential  for  bleaching.  It  is  in  thefe  leys,  there- 
fore, and  in  rinfing  in  running  water,  followed  by  preifing  or 
wringing,  to  free  the  cotton  from  all  fihh,  that  the  prepara- 
tions which  precede  immerfion  in  the  oxygenated  muriatic 
acid  con fifl. 

The  apparatus  mufl  be  arranged  according  to  the  objects 
to  be  bleached  :  the  fkains  of  thread  mufl  be  fufpended  in 
the  tub  deflined  for  them,  and  the  cloth  mufl  be  rolled  upon 
ivels  in  the  apparatus.     When  every  thing  is  thqs  difpofe<i, 
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the  tubs  are  filled  with  oxygenated  muriatic  acid  by  intro~ 
ducing  a  funnel,  which  defcends  to  the  bottom  of"  the  tub  in 
order  to  prevent  the  difperfion  of  the  gas.  The  cloth  is 
wound,  or  the  frame- work  on  which  the  ikains  are  fufpended 
is  turned  feveral  times,  until  it  is  judged,  by  taking  out  a 
fmall  quantity  of  the  liquor  from  time  to  time,  and  trying  it 
by  the  acetite  of  lead,  that  it  is  Efficiently  exhauiled.  The 
weakened  liquor  is  then  drawn  off,  and  may  be  again  em- 
ployed for  a  new  faturation. 

It  is  neceiTary  to  immerfe  alternately  in  oxygenated  mu- 
riatic acid  and  alkaline  leys  of  from  a  degree  to  a  degree  and 
a  half  of  the  areometer.  The  number  of  thefe  immerfions. 
and  leys  varies  according  to  the  nature  of  the  vegetable  fub- 
ftances.  Cotton  may  be  bleached  by  two  operations;  thread 
and  cotton  by  three;  fine  linen  by  four;  and  hemp  by  five 
or  fix.  Prefiure  alone,  or  wringing,  will  be  fufficient  inftead 
of  rinfing,  when  the  articles  are  taken  from  the  tub,  and 
before  they  are  fubjecled  to  the  ley ;  it  is  even  neceflary  that 
the  carbon,  generated  by  the  action  of  the  alkali,  mould 
unite  with  the  oxygen  of  the  liquor  to  form  carbonic  acid^ 
which,  being  afterwards  expelled,  forms  the  whole  fecret  of 
the  art  of  bleaching. 

[To  be  continued.] 


XXXVIII.     Some  Account   of  the  Life  of  Placidus 
Fixlmillner,  the  Aflronomer , 

1  LACTDUS  FIXLMILLNER  was  born  on  the  28th  of 
May  1 721  at  Achleiten,  a  village  in  hither  Auftria,  not  far 
from  Kremsmunfter.  He  received  the  rudiments  of  his  edu- 
cation in  the  convent  of  Kremsm under,  which  was  indebted 
to  his  uncle  the  abbot,  Alexander  Fixlmillner,  for  an  ex- 
cellent fchool  and  an  obfervatory.  Placidus  conceived  an 
early  attachment  to  the  mathematics,  and  took  fo  much 
pleafure  in  delineating  mathematical  figures,  that  his  mo- 
ther;  out  of  derifion,  called  him  the  almanac-maker.  Aftetf 
fome  hay  at  the  above  feminary  he  removed  to  Salzburg, 
where  he  completed  his  cotirfe  of  philofophy,  and  obtained 
in  that  faculty  the  degree  of  doctor.  His  tafte  for  the  ma- 
thematics, however,  became  (fill  ftronger.  His  father  having 
a(ked  him  one  day  what  prelent  he  fhould  give  him,  he  re- 
queued Wolf's  Epitome  of  the  Mathematics  ;  which  he 
iiudied  with  the  created  pleafure  and  fatisfaclion  during  fuch 
hours  as  he  could  I'pare  from  his  other  avocations  :  but,  hav- 
ing deftined  himfelf  for  the  convent,  he  was  admitted  a  no- 
viciate 
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viciate  at  Kremsmunfter  in  1737,  and  next  year  he  publicly 
took  the  vows  before  his  uncle,  the  abbot  Alexander. 

After  a  (lay  of  two  years  in  the  convent  his  ohetm  fent  him 
again  to  Salzburg  to  complete  his  (Indies  in  jurifprudence 
find  theology;  but  at  the  fame  time  he  applied  with  great 
affiduity  to  'the  mathematics,  languages,  hi  (lory,  and  anti- 
quities. He  learned  alfo  to  play  on  the  harpfichord'  and  organ; 
and  made  fo  much  progrefs  in  mufic,  that  he  compofed  fe- 
yeral  pieces  both  in  the  (acred  and  theatrical  ftyle.  He  dif- 
puted  in  fome  theological  thefes ;  obtained  the  degree  of 
doctor  in  theology;  and  in  1745  returned  to  his  convent, 
where  he  was  confecrated  to  the  priefthood. 

About  this  time  the  Ritterfchule  having  been  eftablimed 
at  Kremsmunfter,  Placidus  was  appointed  profeflbr  of  canon 
law;  a  department  in  which  he  had  acquired  great  reputation 
at  the  univedity.  This  office  he  held  for  forty  years,  and 
refigned  it  only  a  fliort  time  before  his  death.  Almoft  about 
the  fame  period  he  was  appointed  dean  of  the  higher  fchool, 
and  foon  after  principal  regent  over  the  young  nobility; 
which  places  he  retained  alfo  till  his  death.  He  poffelied 
great  knowledge  of  the  canon  laws,  and  on  that  account  was 
often  employed  in  procefies  and  other  affairs  relating  to  the 
convent :  he  was  likewife  inferibed  Notarius  afojlolicus  in 
curia  Romana. 

In  the  year  1760  he  publifhed  a  theological  work  under 
the  title  of  Reipublica  Sacr<&  Origines  Divine;  but  he  ac- 
quired far  more  celebrity  by  his  aftronomieal  labours,  both  as 
an  obferver  and  a  writer.  The  abbot  Alexander  Fixlmillner, 
a  great  friend  of  the  fciences,  and  particularly  of  the  mathe- 
matics, having  refolved,  in  the  year  1747,  to  form  an  efta- 
blifhment  in  his  convent  for  promoting  the  latter,  firft  let 
apart  a  fpacious  apartment  for  the  purpofe  of  containing  ma- 
thematical and  philofophical  inftruments.  This  paved  the 
way  for  fomething  further;  and  he  determined,  for  the  im- 
provement of  his'conventuals  in  aftronomy,  to  ere&  an  ob- 
fervatorv.  Among  thofc  convents  which  for  a  long  time 
have  devoted  their  leifure  and  riches  to  the  advancement  of 
fcience  and  the  good  of  mankind,  none  has  diftinguifhed 
itfelf  more  than  that  of  Kremsmunfter.  This  very  old  abbey 
is  not  the  feat  of  infidelity  and  indolence,  but  a  patron  of 
the  nobleft  branches  of  fcience.  The  obfervatory  founded  in 
1748  was  completed  in  1758,  and  the  fuperintendence  of  it 
was  intruded  to  Eugenius  Dobler,  a  brother  of  the  order. 

Alexander's  (ucceifor,  the  abbot  Berthold  Vogel,  who 
long  reiided  at  Salzburg  as  profeflbr  of  canon  law  and  re&or 
of  the  umveriity,  being  well  acquainted  with  Fixlmillner*! 

great 
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great  knowledge,  particularly  in  the  mathematics,  appointed 
him  in  1762  to  be  aftronomer  at  Kremsmunfter,   with  leave 
to.  retain  his  office  as  profeflbr  of  canon  law.  He  now  applied 
with  great  zeal  to  render  himfelf  more  fit  for  his  new  occu- 
pation, as  he  had  not  yet  attended  much  to  practical  altro-t 
nomy,  and  was  even  but  little  acquainted  with  thofe  books 
from    whicji  he  could  obtain  information  on  the  fubject. 
His  great  attachment,  howerer,  to  this  fcience,  fine  genius, 
i   a   defire   of  being   ufeful    to  the   inftitution  in  which 
fee  refided,  and  to  the  world,  made  him  overcome  every  diffi- 
culty.    The  firil  hook  that  fell  into  his  hands  was  Lalande's 
Expojition  du  Calottl  Ajlronomique,  with  which  alone,  with- 
out any  oral  inftructiau,  he  began  to  ftudy  and  to  make  ob- 
fcrvations.     This  work,   together  with  Vlacq's  logarithmic 
tables,  were  for  a  long  time  his  only  fources  and  guides,  till 
be  at  length  obtained  Lalande's  large  work  on  aftronomy. 
Fortunately,  a  carpenter,  named  John  Illinger,  bom  in  a  vil- 
lage belonging  to  the  abbey,  though  he  could  neither  read 
nor  write,  was  able,  under  the  direction  of  Fixlmillner,  to 
conftruet  for  him  very  neat  mural  quadrants,  zenith  feclors, 
tranfit  inftruments,  and  pendulum  clocks.      Other  inftru- 
ments were  made  for  him  by  Brander  of  Augfourgh,  and  he 
procured  achromatic  telefcopes  from  Dollondj  fo  that  by  his 
activity  the  obfervatory  at  Kremsmunfter  foon  became  one  of 
the  mo  ft  celebrated,  and  heft  fupplitd  with  apparatuses,  in 
Germany.     His  principal  affiftants  were  Theod.  Derfflinger, 
who  afterwards  became  his  fucceffor,  and  Father  B.  Waller. 
Fixlmillner  now  acquired  a  confiderable  rank  among  aftro- 
nomical  writers.     In  1765  he  publiflied  his  Meridianus  Spe- 
cula; AJlron.  Cremifanenjis,  in  which  he  ellabliffied  the  firft 
elements  of  his  obfervatory,.  and  determined  its  longitude  and 
latitude.  In  1776  he  publiflied.  his  fecond  agronomical  work, 
called  Decennium  AJironomicum,  which  contained  the  obferv- 
ations  made  by  him  at  Kremsmunfter  from  1765  to  1775, 
and  which  is  replete  with  important  and  ufeful  information. 
His  third  work,  on  which  he  was  employed  towards  the  clofe 
of  his  life,  and  which  was  printed  after  his  death,  appeared 
in  179'.     It  contains  a  valuable  collection  of  obfervations 
made  between  the  years  1776  and  179 r,  together  with  a 
great  many  calculations  and  treaties,  which  ftill  add  to  his 
celebrity  in  this  department.     Befides  thefe,  many  important 
articles  written  by  him   are  to  be  found  in  the  Journal  des 
Savans;  Bernoulli's  Epiilolary  Correfpondence ;  the  French 
Epbeiner'nLs   des    Move ;     the    Agronomical    Almanac    of 
Berlin;  the  Agronomical  Ephemerides  of  Vienna ;  and  the 
Jvjeinoirs  of  the  Roval  Academy  of  Sciences  at  Paris. 

The 
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The  important  fervice  rendered  to  the  fcicnce  of  aftronomy 
by  Fixlmillner  is  well  known  to  all  aftronomers.  The  great 
number  of  his  obfervations  of  Mercury,  at  a  time  when  they 
were  rare,  and  difficult  to  be  made,  enabled  Lalande  to  com- 
plete his  accurate  tables  of  that  planet,  for  which  the  French 
aftronomer  publicly  returned  him  thanks.  Fixlmillner  was 
one  of  the  firft  aftronomers  who  obferved  the  orbit  of  the 
newly  difcovered  planet  Uranus.  He  was  alfo  the  firft  who 
fupported  Bode'«  conjecture,  that  the  ftar  34,  in  the  Bull, 
obferved  by  Flamftead  in  the  year  1690,  and  which  after- 
wards difappeared,  was  the  new  planet.  Fixlmillner  was 
a  man  of  fo  great  application  and  activity  that  he  not  only 
made  obfervations,  but  calculated  them  all  himlelf,  and  de- 
duced from  them  the  neceflary  remits.  All  his  obfervations, 
of  whatever  kind,  he  calculated  on  the  fpot;  and  to  avoid 
errors  he  always  calculated  them  a  fecond  time.  To  un- 
common induftry  he  united  great  penetration  and  deep  re- 
flection, as  is  proved  by  the  great  many  excellent  remarks 
and  difcoveries  to  be  found  in  his  works.  It  muft  here  be 
added,  that  this  able  aftronomer  lived  in  a  remote  part  of  the 
country,  at  a  diftance  from  all  literary  helps,  and  from  others 
who  purfued  the  fame  ftudies ;  that  is  to  fay,  from  all  thofe 
things  which  could  animate  his  zeal  5  and  yet  he  continued, 
till  the  laft  day  of  his  life,  a  flmrular  inftance  of  perfeverance 
and  attachment  to  his  favourite  ftudy.  But  few  men  were  fo 
little  fubjecl:  to  the  imperious  power  of  the  paffions.  Simple 
in  his  manners,  he  pofTeiTed  great  equanimity  and  firmnefs, 
like  the  immutable  laws  of  nature  which  he  ftudied.  Bis 
wide  extended  celebrity  did  not  render  him  proud  :  whatever 
was  written  or  faid  in  his  praife,  he  endeavoured  rather  to 
conceal  than  to  publifh.  His  clofe  application  at  length  im- 
paired his  health,  and  brought  on  obftinate  obftructions, 
which  ended  in  a  diarrhoea.  He  died  on  the  27th  of  Auguft 
1791,  in  the  71ft  year  of  his  age,  the  53d  of  his  refidence  in 
the  convent,  and  the  46th  after  his  entering  into  the  prieft- 
hood. 


XXXIX.    A  brief  Account  of  the   Origin  and  Progrefs  of 
hetter-prefs-plate  or  Stereotype  Printing. 
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AD  I  liftened  to  the  folicitations  of  friends,  I  fhould 
long  before  this  time  have  publifhed  fome  account  of  an  art 
to  the  advancement  of  which  I  had  in  fome  degree  contri-r 
buted,  and  in  which,  I  may  affirm,  I  was  tolerably  profi- 
cient upwards  of  twenty  years  ago :  I  might  add,  that  the 

idea 
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idea  was  truly  my  own — for  fuch  was  the  fa6f. — but  in  per* 
feeling  the  invention  I  had  the  afli (lance  and  joint  labour  of 
another.  At  the  time  of  the  difcovery  I  flattered  myfelf  that 
we  were  original ;  and,  with  thofe  fanguine  ideas  which  are 
natural  to  a  young  man,  indulged  the  hopes  of  reaping  fome 
fame  at  leall  from  the  difcovery:  nay,  1  was  even  weak  enough 
to  feel  vexed  when  I  afterwards  found  that  we  had  been  anti^ 
cipated  by  a  Mr.  Ged,  of  Edinburgh,  who  had  printed  books 
from  letter-prefs  plates  about  fifty  years  befofe!  The  know- 
ledge of  this  facl  leflened  the  value  of  the  difcovery  fo  much 
in  my  emmation,  that  I  felt  but  little  anxiety  to  be  known  as 
a  fecond  inventor ;  and  but  for  the  perfevcriug  attempts  of 
others  to  deprive  Ged  of  the  fame  his  memory  fo  juftly  merits, 
and  which  he  dearly  earned,  I  might  have  Hill  remained  filent. 

It  is  not  my  intention  at  prefent  to  enter  into  a  detail 
of  particulars  refpec.ling  the  proceflTes  connected  with  letter- 
preis-pkite  or  liereotype  printing,  nor  would  it  be  proper 
without  previously  obtaining  the  concurrence  of  Mr.  Foulis, 
the  gentleman  who  aflifted  me  in  my  labours.  Much  lefs  is 
it  my  intention  to  enter  into  a  hiilory  of  printing  in  general ; 
a  few  remarks,  however,  refpecting  its  varieties  may  not 
prove  unacceptable  to  fome  readers. 

Impreffing  forms  or  images  upon  various  fubftances,  as 
clay  and  metals,  by  means  of  feals,  fiamps,  dyes,  punches, 
and  the  like,  muft  have  been  an  early  invention :  antique 
coins,  antient  bricks  with  inferiptions  on  them,  &c.  are 
proofs  of  this.  In  this  cafe,  the  body  to  be  imprefled  muft 
be  in  a  it  ate  comparatively  foft  and  plaftic,  and  the  feal  or 
other  (lamp  is  applied  with  fuch  a  force  as  to  make  it  leave 
its  image  in  the  Jubilance  of  the  clay  or  metal.  The  transi- 
tion from  this  to  printing,  which,  in  its  fimpleft  form,  coi\- 
fifts  in  fmearing  over  or  daubing  the  prominences  of  a  ftatnp 
wiih  any  coloured  fubftance,  that  when  applied  to  another 
body  it  may  leave  its  impreffion  ON  thejurface  of  fuch  body, 
appears  fo  fimple,  fo  eafy,  and  natural,  that  it  has  been  a 
matter  of  much  wonder  to  the  moderns  that  it  mould  not 
have  been  difcovered  for  fo  many  ages;  not,  indeed,  till 
within  tlvefe  few  centimes.  This  obfervation,  however,  does? 
jiot  apply  with  all  its  force  to  the  i  fiatics ;  for  in  China  the 
period  of  the  difcovery  is  fo  remote  as  to  baffle  any  attempt 
that  might  be  made  to  fix  the  sera  of  printing  from  blocks  in 
that  country. 

Printing  from  blocks  may  be  confulered  as  the  firft  fpecie$ 
of  printing  properly  fo  called.    The  end  intended  by  this  pro- 
cefs  is  obtained  by  cutting,  upon  a  fiat  block  of  wood  or  rne- 
tal,  but  commonly  the  former,  the  words  or  fentences  in- 
tended 


Letter-prefs-plate  or  Stereotype  Printing.  369 

tended  to  be  multiplied  by  printing;  and  the  cutting  is  ma- 
naged in  fuch  a  manner,  that  the  letters  are  left  prominent, 
and  prefent  the  original  furface  of  the  block,  while  every 
other  part  of  the  furface  is  cut  down  fo  much  lower,  that  the 
paper,  linen,  or  other  material  to  be  printed,  when  applied 
to  the  block  or  vice  verfi,  can  come  in  contact  with  no  part 
of  the  bottom  of  the  incifions,  but  only  with  the  projecting 
places  which  prefent  the  letters.  The  block  being  provided, 
its  furface  is  either  applied  to  another  Hat  furface  covered 
over  with  a  coloured  compofition,  as  is  the  practice  with  ca- 
lico printers,  by  which  means  it  receives  a  fufficient  charge 
to  enable  it  to  give  off  a  portion  of  the  colour,  and,  with  the 
colour,  its  own  form  to  the  fluff  to  which  it  may  then  be 
applied;  or  the  colour  is  difTufed  over  its  furface  by  means 
of  a  ball,  commonly  made  of  loft  fkin  ftuffed  with  wool,  as 
is  the  practice  with  book- printers,  in  which  cafe  the  coloured 
body  gets  the  name  of  printing  ink,  and  the  paper  receives 
the  impreflion  by  being  applied  to,  and  prevYed  upon,  the 
block.  Were  the  block  applied  to  the  paper,  the  effect:  would 
be  the  fame;  but  in  practice  it  is  found  much  more  conve- 
nient to  apply  the  paper  to  the  block,  for  one  reafon  among 
others — -the  paper  is  the  lighteft,  and  the  eaficft  taken  up  in 
the  hand. 

This  kind  of  printing,  from  the  beft  information  that  can 
be  collected,  appears  to  have  been  applied  to  the  manufacture 
of  playing  cards  long  before  any  idea  was  entertained  of  mul- 
tiplying copies  of  books  by  its  means.  Thefe  cards  had  va- 
rious kinds  of  figures  upon  them  ;  and  among  others,  we  may 
obferve  in  pafimg,  one  called  the  devil;  and  hence,  probablv, 
the  antipathy  expreffed  by  many  againft  all  games  with  cards; 
and  hence,  too,  may  have  come  the  opprobrious  name  given 
to  them  of  the  devil's  book. 

At  length  the  idea  of  copying  MSS.  by  means  of  blocks 
was  taken  up  in  Europe  in  the  fifteenth  century,  and  feveral 
books  were  foon  executed  in  that  manner,  which  mav  be 
called  the  firft  fpecimens  of  European  ftereotype.  It  was  & 
wonderful  help  to  the  propagation  of  truth  ;  and  the  facility 
with  which  books  could  be  thus  multiplied,  compared  with 
the  trouble  of  writing  them,  would  have  left  little  caufe  for 
wonder,  had  it  induced  men  to  be  fatisfied  for  a  long  time 
with  this  firft  ftep  in  typography. 

This  method,  however,  continued  but  a  (hort  time  in  prac- 
tice till  it  fuggefted  another.  Cutting  or  engraving  a  block 
for  every  page,  was  a  work  accompanied  with  confiderable 
labour  and  expenfe  :  to  cut  feparate  letters  on  fmall  pieces  of 
wood,  which  might  be   arranged  afterwards  in  any  manner 

wanted, 
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wanted,  appeared  to  be  a  likely  way  of  ftill  further  reducing 
the  price  of  book-7naki?ig,  as  the  fame  types  might  be  after- 
wards employed  for  different  works. 

This  advance  in  the  art  was  alfo  foorr  obtained,  but  dill 
printers  were  not  fatisfied.  A  great  number  of  each  parti- 
cular letter  was  required  to  enable  them  to  fet  up  or  compofe 
(as  putting  the  letters  together  is  called)  a  (ingle  (beet  of  any 
work ;  each  letter  was  to  be  cut  and  adjufted  with  fuch  ac- 
curacy, as  to  make  it  (land  exactly  to  the  fame  height  of  every 
other  letter ;  and  all  fo  as  to  range  well  with  each  other.  It 
the  cutting  of  a  Jingle  alphabet  could  be  made  to  anfwer  in- 
ftead  of  fo  many,  what  a  faving  of  labour  !  Can  we  wonder 
that  the  attempt  was  made  ?  It  fucceeded,  and  gave  rife  to  a> 
new  art,  that  of  the  type-founder,  as  practifed  at  this  day. 

In  this  art,  the  letters  are  firft  cut  upon  fteel  punches : 
thefe  are  afterwards  hardened,  that  they  may  bear  ftriking 
into  pieces  of  copper,  in  which  they  leave  their  impreffion, 
which  pieces,  called  matrixes,  being  furniflied  with  a  proper 
apparatus  for  forming  the  ftalk  or  (hank  of  the  type,  ferve  as1 
moulds,  from  which  any  number  of  types  may  be  caft,  every 
one  exactly  like  its  original  punch. 

Thus  we  fee  that  book  printing  has  been,  in  its  progrefs, 
connected  with  arts  very  different  in  thcmfelves.  At  its  firft 
origin  the  blockcutter  was  the  principal  agent  in  producing 
the  copy  of  the  MS.  ,  Preffmen  were  alfo  neceflary.  In  it3 
next  (lep,  the  block-cutter  turns  letter-cutter,  each  like  each 
other  in  height  and  body,  that  they  might  range  properly  in 
lines ;  a  labour  fo  prodigious  that  words  cannot  convey  any 
idea  of  the  mechanical  patience  it  mull  have  required  !  An- 
other fet  of  workmen  now  became  neceifarv,  anew  bufinefs 
was  formed,  that  of  the  compofitor ;  the  perfon  who  arranges 
the  letters  into  words,  lines,  and  pages.  The  third  (lage  of 
the  art  was  that  in  which  moveable  metallic  types  were 
employed,  which  embraces  the  arts  of  the  punch-cutter* 
the  (inker  and  adjufter  of  the  matrixes,  the  mould-maker, 
(the  mould,  properly  fpeaking,  is  that  part  of  the  apparatus 
which  forms  the  (hank  or  body  of  the  type;  the  letter  formed 
by  the  matrix  is  called  the  face;)  the  type-founder,  the  com- 
pofitor, and  the  preflman. 

This  kind  of  printing  is  called  leffer-firefs,  to  difiinguifh  it 
from  another,  which  is  radically  different  both  in  the  mode 
of  its  production  and  in  that  of  its  working — we  mean  copper- 
plate work. 

Engraving  on  metals  is  an  art  of  great  antiquity.  Almoft 
every  kind  of  antient  armour  that  has  yet  been  found,  as  alfo 
many  antique  houfehold  implements,  are  embellifhed  with 
engravings  of  lefs  or  more  merk.     We  fpeak  not  now  of 
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fculptures  and  carvings  in  metal,  which  are  probably  equally 
antient,  but  of  engraving,  properly  fo  called,  figures  of  flow- 
ers, animals,  men,  formed  on  Airfares  more  or  lefs  uniform, 
by  incifions  or  lines  cut  into  tbem  with  graving  tools.  But 
though  the  origin  of  this  art  is  fo  remote  that  it  cannot  bt 
determined,  that  of  taking  impreffions,  or  printing  from 
inch  engravings*  appears  to  have  been  difcovered  fubi'equent 
to  the  art  of  letter-prefs  printing.  It  is  performed  by  rub- 
bing over  the  plate  with  printing  ink,  and  then  cleaning  its 
iurface  in  fuch  a  manner  that  the  ink  may  (till  remain  in  the 
incifions.  Moiftened  paper  is  then  laid  upon  the  plate,  and 
both  are  paffed  through  between  rollers,  with  a  piece  of 
blanket  or  foft  cloth  on  the  back  of  the  paper,  which  forces 
the  latter  into  the  incifions,  and  brings  it  into  contact  with 
the  ink  left  in  them,  a  portion  of  which  adhering  to  the 
paper,  gives  to  it  the  forms  engraved  on  the  copper.  This 
kind  of  printing,  from  the  manner  in  which  the  imprefTion 
is  obtained,  is  called  rolling-prefs,  and  fometimes  copper* 
plate  printing. 

By  the  progreflive  fteps  which  we  have  endeavoured 
briefly  to  enumerate,  typography  was  brought  to  that  ftate 
of  perfection  to  which  it  has  attained.  It  is  a  curious  facl:, 
however,  that  all  the  improvements  followed  each  other  in 
fuch  quick  fucceffion,  that  in  a  few  years  from  its  firft  in- 
vention in  Europe,  we  find  the  printers  in  poflefiion  of  all 
our  common  modes  of  working,  and  producing  fpecimens  of 
their  art,  which  even  now  cannot  be  furpaifed.  .  Some  of 
the  early  printed  initials  upon  vellum  are  proofs  of  this. 

But  if  we  have  r^aCon  to  be  furprifed  at  the  quick  fleps  by 
which  printing  with  moveable  types  was  perfected,  we  have 
more  caufe  to  wonder  why  with  the  acquisition  of  moveable 
types  the  art  became  ftationary.  The  tranfition  from  folid 
pages,  cut  at  an  expenfe  and  labour  beyond  the  value  of  the 
interejlof  any  capital  that  could  be  required  to  be  Junk  in  print- 
ing an  edition  of  any  work,  made  it  a  defirable  objecl  to  devife 
means  for  making  the  fame  letters  do  over  and  over,  not  only 
for  different  (beets  in  fucceflion  of  the  fame  work,  but  for 
fubfequent  publications.  Hence  came  the  firit  moveable 
types  ;  which,  however,  as  we  have  already  obferved,  were 
all  cut  fingly.  The  fuccefs  which  followed  the  attempts 
made  to  leilen  this  labour  of  cutting,  bv  making  well  formed 
letters  once  cut  ferve  for  ever,  by  the  facility  of  multiplica- 
tion which  founding  afforded,  ought,,  one  would  think,  in- 
ftantly  to  have  led  to  a  further  improvement.  If  founding 
could  be  applied  to  (ingle  letters,  why  not  to  pa^es,  to  get 
jrid  of  a  facrifice  of  capital  fubmitted  to  at  firit,  becaufe  of 
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the  enormous  expenfc  of  block  cutting !  Founding  of  pages* 
on  the  firtt  view  of  it,  promifes  many  advantages  in  point  of 
economy  ;  and  to  fcience  it  holds  out  what  can  never  other- 
wife  be  obtained — the  poffibility  of  procuring  in  a  ihort  time 
immaculate  editions.  From  books  call  into  folid  pau;es,  no 
more  copies  would  be  printed  than  might  be  wanted  for  im- 
mediate fale;  the  money  thus  faved  from  being  funk  in 
paper,  to  be  piled  up  in  warehoufes  for  years,  as  at  prefent, 
would  ferve  as  fuvplus  capital  to  print  other  works;  and  thus 
the  printer,  his  workmen,  and  the  bookfellers,  would  all 
be  benefited;  (for  it  would  be  eafy  to  prove,  did  our  pre- 
fent limits  allow  it,  that  not  only  the  bufmefs  of  the  prefT- 
raen,  but  of  the  compofitors,  would  be  materially  benefited 
and  increafed  by  the  general  adoption  of  fuch  an  improve- 
ment) and  all  errors  as  foon  as  difcovered  could  be  rectified 
in  the  plates,  to  prevent  them  from  appearing  in  after  copies^ 
inftead  of  running  through  a  large  edition  as  at  prefent. 

Such  confiderations  as  I  have  jult  ftated  firft  led  me  to 
turn  my  thoughts  to  the  improvement  of  the  art  of  printing ; 
and  the  more  I  thought  upon  it,  the  more  I  became  con- 
vinced of  its  practicability.  I  communicated  my  ideas  upoti 
the  fubje&  to  Mr.  Foulis,  printer  to  the  univerfity  of  Glaf- 
gow,  my  native  city,  and  where  I  then  refided,  who  fur- 
niiiied  me  with  a  page  of  types  ready  fet  up,  or  compofed,  for 
my  firft  experiment,  which  had  fufficient  fuccefs  to  induce 
me  to  try  others,  and  convinced  Mr.  Foulis  of  the  poffibility 
of  producing  plates,  which  would  yield  impreffions  not  to  be 
diitinguifheti  from  thofe  taken  from  types. 

If  I  had  feen  fomeof  the  advantages  which  fuch  a  plan 
promifed,  Mr.  Foulis  faw  and  pointed  out  many  more,  of 
fuch  a  nature  as  could  only  prefent  themfclves  to  a  regular 
bred  practical  printer.  We  agreed  to  proiecute  the  bufmefs 
together,  and,  if  poOible,  to  bring  it  to  perfection,  and  iij 
purfuance  of  this  refolution  performed,  I  may  fay,  innume-* 
rable  experiments,  till  we  at  laft  overcame  every  difficulty, 
und  were  able  to  produce  plates,  the  impreffions  from  which 
could  not  be  diftinguifhed  from  thofe  taken  from  the  types 
from  which  they  were  cad. 

In  the  mean  time  we  learnt  that  our  art,  or  one  extremely 
fimilar,  had  been  practifed  many  years  before  by  Mr.  Ged> 
as  I  have  before  obferved  ;  and  foon  after  the  world  was  fa- 
voured, by  Mr.  Nicholls,  with  an  interefting  pamphlet 
entitled  u  Biographical  Memoirs  of  William  Ged;  including 
a  particular  account  of  his  progrefs  in  the  art  of  block 
printing*."  The  firft  part  of  the  pamphlet,  as  the  editor 
*  London:  printed  by  and  for  J.  Nicholls,  mdcclxkxi. 
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inform?  us,  was  printed  from  a  MS.'  dictated  by  Ged  fome 
time  before  hU  death  :  the  fecond  pirt  was  written  by  his 
daughter,  for  whofe  benefit  the  profits  of  the  publication  were 
intended  :  the  third  was  a  copy  of  proposals  that  had  been 
pubhfhed  bvMr  Ged's  fon  in  1751,  for  reviving  his  father's 
art;  and  to  the  whole  was  added  Mr.  Mores's  narrative  6f 
block  printing. 

From  this  "publication  it  appears,  that  ft)  far  back  as  the 
year  1725  Mr.  Ged  had  begun  to  profecute  plate-making. 
In  1727  he  entered  into  a  contract  with  a  perlon  who  had  a 
little  capital  but  who  on  converting  witli  feme  printer  got 
fo  intimidated  that  at  the  end  of  two  years  he  had  laid  out 
only  22I.  In  1729  he  entered  into  a  new  contract  with  a 
Mr.  Kenner,  Thomas  James  a  type-founder,  and  John 
James  the  architect  ;  and  fome  time  after  a  privilege  was  ob- 
tained iron  the  univerfity  of  Cambridge  to  print  bibles  and 
prayer-books.  But  it  appears  that  one  of  his  partners  was 
actually  averfe  to  the  fuccefs  of  the  plan,  and  engaged  fuch 
people  for  the  work  as  he  thought  moft  likely  to  fpoil  it.  A 
flraggling  workman  who  had  wrought  there  informed  Mr. 
Mores  "  that  both  bibles  and  common  prayer-books  had  been 
printed,  but  that  the  compofitors  when  they  corrected  one 
fault  made  purpofely  half  a  dozen  more,  and  the  preilmen 
when  the  matters  were  abfent  battered  the  letter  in  aid  of  the 
compofitors.  In  confequence  of  thefe  bafe  proceedings,  the 
books  were  fupprefled  by  authority,  and  the  plates  lent  to  the 
King's  printing-houfe,  and  from  thence  to  Mr.  Caflon's 
foundery." 

After  much  ill  ufage^  Ged,  who  appears  to  have  been  a 
perfon  of  great  honeity  and  Simplicity,  returned  to  Edin- 
burgh. His  friends  were  anxious  that  a  fpecimen  of  his  art 
fhould  be  publifhed,  which  was  at  lail  done  by  fubfeription. 
His  fon,  James  Ged,  who  had  been  apprenticed  to  a  printer, 
with  the  confent  of  his  matter  fet  up  the  forms  in  the  night- 
time, when  the  other  compofitors  were  gone,  for  his  father  to 
caft  the  plates  from  ;  by  which  means  Saluft  was  finifhed  iii 
1736.  Of  this  work  I  have  a  copy,  and,  which  is  more  lin- 
gular, the  plate  of  one  of  the  pages;  and  from  it  the  fpeci- 
men of  Ged's  work  given  with  the  prefent  article  was  printed.' 
This  plate  I  firft  faw  in  the  hands  of  the  deceafed  Mr.  John 
Murray,  bookfeller,  in  the  year  1782,  but  do  not  now  recol- 
lect the  way  in  which  he  faid  it  came  into  his  poffeflion. 
Having  about  a  year  ago  applied  to  his  fuccerfors  in  bufinefs, 
Metfrs.  Murray  and  Righley,  to  requeft,  if  the  plate  could  be 
ffound,  that  I  might  be  allowed  to  take  fome  impretTionr 
from  it ',  they" verv  politely  infilled  on  my  acceptance  of  what 
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they  had  ufed  for  years  as  a  flat  weight  to  lav  upon  papers  oa 
the  cud  of  the  defk.  After  what  I  have  \wi\  Rated,  I  need 
hardly  add  that  the  plate  has  received  confidcrablc  injury* 
and  that  it  would  be  unfair  to  judge  by  its  prefent  appear- 
ance of  the  degree  of  perfection  to  which  Ged  had  brought 
the  art.  It  is  extremely  probable  too,  that  the  forms  from 
which  he  made  his  moulds  were  compofed  of  worn  types, 
which  will  always  produce  plates  that  may  be  faid  to  be  worn 
before  they  are  ufed. 

Befides  the  Sal  nit,  I  have  another  work  printed  fome  years 
after  from  plates  of  Mr.  Ged's  manufu&ure.  The  book  is 
"  The  Life  oj  God  in  the  Soul  of  Man,"  printed  on  a  writing 
pot,  i2tiio,  ami  with  the  following  imprint :  u  Newcastle: 
Printed  and  fold  by  John  \V  hit  e,  from  plates  made  by 
William  Ged,  Goldfmitbin  Edinburgh,  muccxlii." 
It  is  a  very  neat  lktle  volume,  and  is  as  well  printed  as  books 
generally  were  at  the  time. 

Though  we  had  leafon  to  fear  from  what  we  found  Ged  had 
met  with,  that  our  efforts  would  experience  a  ftmilar  oppofition 
from  prejudice  and  ignorance,  we  perfevered  in  our  object  for 
a  confiderable  time,  and  at  lait  refolved  to  take  out  patents 
for  England  and  Scotland,  to  fecure  to  ourfelvcs,  for  the 
ufual  term,  the  benefits  of  our  invention ;  for  the  difcovery 
was  dill  as  much  our  own  as  if  nothing  (inula r  had  been 
praclifed  before;  Ged's  knowledge  of  the  art  having  died 
with  his  fon,  whofe  propofals  for  reviving  it,  publiihed  in 
1751,  not  having  been  followed  with  fuccefs,  he  went  to 
Jamaica,  where  he  died.  The  patents  were  accordingly  ob- 
tained ;  nay,  they  are  even  expired  :  and  yet  we  hear  people, 
who  only  began  their  ftereotype  \abo\irs  yejlerday,  taking  to 
themfelves  the  merit  of  being  the  full  inventors  ! — As  to  be- 
nefits, however,  I  have  as  yet  reaped  none,  and  Mr.  Foul  is  I 
believe  has  reaped  as  few ;  for,  owing  to  circumstances  of  a 
private  nature,  and  which  no  way  concern  the  public  to 
Know,  the  bufinefs  was  laid  afide  for  a  time  ;  and  having  af- 
terwards quitted  Glafgow  and  removed  to  London,  1  foon 
found  mylelf  fo  much  occupied  with  other  concerns,  that  I 
have  hardly  had  time  even  to  think  upon  it  nnce.  I  ought 
however  to  obferve  here,  that  its  being  fufpended  was  not  on 
account  of  any  imperfection  attending  the  art,  or  objections 
againft  its  being  a  fit  objeel:  to  be  profecuted.  On  the  con- 
trary, feveral  fmall  volumes  were  aclually  printed  from  plates 
made  by  myfelf  and  Mr.  Foulis,  and  the  editions  were  fold 
to  the  trade  without  any  intimation  of  their  being  printed 
out  of  the  common  way!  We  had  heard  whiipers  that- 
our  work  could  uot  poflibly  be  fuch  as  would  pais  for  co?n~ 
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mon  printing  !  The  trade  knew  what  we  were  at,  and  would 
take  care  of  any  thing  done  in  the  new-fangled  way ! 
The  fir  ft  eflays,  therefore,  were  in  the  loweft  fenfe  of  the 
word  common:  one  or  two  hifories*,  and  a  cheap  edition  of 
The  Economy  of  Human  Life.  We  alfo  printed  a  Greek  vo- 
lume, Xcnophons  Anabajis,  1783,  and  had  plates  for  feveral 
final!  volumes  of  the  Englifh  Poets  almoft  tinifhed,  but  the 
latter  were  never  put  to  prefs.  Having  preferved  two  or  three 
of  the  plates  made  along  with  Mr.  Foulis,  I  mall  fubjoin  to 
tiie  prefent  account  a  Ipecimen  of  one  or  two.  They  have 
been  damaged  by  Iving  about  for  a  number  of  years,  and  by 
a  carriage  of  ^00  miles;  yet  I  (hall  offer  no  apology  for  their 
appearance. 

Twice  then  had  this  art  been  invented  and  practifed  in 
Britain,  when  about  three  years  ago  Didot,  the  celebraied 
French  printer,  applied  it  to  logarithmic  tables,  and  afterwards 
to  feveral  of  the  Latin  claffics,  and  to  various  French  publi- 
cations, which  he  has  executed  vvitL  considerable  accuracy. 
The  prefs- work  has  been  carefully  attended  to,  and  does  great 
credit  to  the  printer.  Indeed,  after  what  Didot  has  done, 
clamour  and  prejudice  will  attempt  in  vain  in  future  to  decry 
letter- prefs-plate,  and  his  name  will  always  be  mentioned  as 
a  principal  promoter  of  this  ufeful  art,  the  introduction  of 
which  will  be  marked  as  a  lingular  asra  in  the  hiftory  of 
priming.  Some  of  his  countrymen  indeed  (for  I  cannot  fup- 
pofe  Didot  would  attempt  it)  wifh  to  afcribe  to  him  the 
whole  merit  of  the  invention,  and  to  have  it  believed  that  it 
originated  with  himfelf.  The  facts  I  have  dated  (how  with 
how  little  juftice  this  claim  is  made.  It  is  true  he  may  have 
discovered,  for  himfelf,  the  fecret  of  the  art ;  but  it  is  hardly 
credible  that  he  could  be  ignorant  of  Ged's  progrefs  and  ot 
ours,  especially  as  it  is  well  known  that,  when  patents  are  ob- 
tained, a  fpecification  of  the  procefs  is  obliged  to  be  put  upon 
record,  of  which  any  one  may  obtain  an  office  copy  at  3 
fmall  expenfe. 

Having  Mated  what  relates  immediately  to  the  invention 
of  modern  Stereotype,  it  would  not  be  ingenuous  were  I  not 
to  (tate  that  claims  have  been  fet  up  in  favour  of  a  Dutch- 
man as  having  pradifed  the  art  even  prior  to  Ged.  The  fol- 
lowing extract,  tranflated  from  Nicw  Algemein  Konfi  en  Let- 
ter Bode  1798,  No.  232,  will  put  our  readers  in  poifefiion  of 
all  we  have  yet  met  with  refpecting  this  printer. 

'  A  kind  of  books  technically  io  called  inch  as  The  Seven  Champions 
of  Chriftnuiom ;  The  Twelve  Ciejhrs  ;  The  Wjkry  of  Kalentine  and  Or/cm; 
The  French  Convert  ;  and  fuch  fcientific  and  clathcal  performances,  of 
which  great  number*  arc  annually  exported  to  America. 
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*'  Above  a  hundred  years  ago,  the  Dutch  were  in  poflefiioi* 
of  the  art  of  printing  with  folid  or  fixed  tvpes,  which  in  every 
Eefpec~b  was  fuperior  to  that  of  Didot's  ftereotvpe.  It  may, 
however,  be  readily  comprehended  that  thew  letters  were 
not  cut  in  fo  elegant  a  manner,  efpecially  when  we  reflect  on 
the  progrefs  which  typography  has  made  mice  that  period. 
Samuel  and  J.  Leuchtmans,  bookfellers  at  Leyden  *,  have- 
itill  in  their  pofleflion  the  forms  of  a  quarto  Bible  which  were 
oonflructed  in  this  ingenious  manner.  Many  thoufand  im- 
preffions  were  thrown  off,  which  are  in  every  body's  hands, 
and  the  letters  are  itill  good. 

"  The  inventor  of  this  ufeful  art  was  J.  Van  der  Mey, 
father  of  the  well-known  painter  of  that  name.  About  the 
end  of  the  16th  century  he  reftded  at  Leyden.  With  the 
aintlance  of  Muller,  the  clergyman  of  the  German  congre- 
gation there,  who  carefully  fu'perintended  the  correction,  he 
prepared  and  call  the  plates  for  the  above-mentioned  quarto 
Bible.  This  Bible  he  fuiblifhed  alfo  in  folio,  with  large 
margins  ornamented  with  figures,  the  forms  of  which  are 
1U11  in  the  hands  of  El  we,  bookfeller  at  Amsterdam  * :  alfo 
an  Englifh  New  Tellament,  and  SchaaPs  Syriac  Dictionary, 
the  forms  of  which  were  melted  down ;  and  likewife  a  fmall 
Greek  Teilamcnt  in  i8mo. 

"  As  far  as  is  known,  Van  der  May  printed  nothing  elfe 
in  this  manner;  and  the  art  of  preparing  folid  blocks  was 
loft  at  his  death,  or,  at  lea  ft,  was  not  afterwards  employed. 
Tjhe  caufe  may  readily  be  conceived  ;  for,  though  this  pro- 
cefs  in  itfelf  is  very  advantageous,  it  is  far  more  expend ve 
than  the  ufual  method  of  printing,  except  in  thofe  cafes 
when  fuch  works  are  to  be  printed  as  are  indifpenfably  ne- 
cefTary,  and  of  (landing  worth.  The  number  of  thefe,  how- 
ever, is  certainly  fmall ;  efpecially  as  we  are  acquainted  with 
no  inflance  in  the  annals  of  Dutch  printing,  that  any  de- 
pendance  can  be  placed  on  the  fale  of  150,000  copies,  as 
was  the  cafe  with  the  brothers  Guyot." 

The  publifher  of  the  preceding  notice  fuppofes,  nay,  af- 
ferts,    that   the  expenfe  of  ftereotype  precludes  its  ufe,  ex- 

**  Should  the  prefent  article  chance  to  meet  the  eyes  of  Mcflrs.  LeuchfJ 
mans -or  Klwe,  the  gentlemen  mentioned  in  ihis  extract  as  being  pofleiied 
oe  lome  or"  Van  der  May's  forms,  they  would  confer  a  perfonal  favour  on 
the  author  of  the  prefent  article,  and  at  the  fame  time  a  fcrvicc  to  truth,  if 
they  would  have  the  goodnefs  to  part  with  the  plates  or  blocks  of  a  few 
pages,  and  forward  them  to  his  addrefs  in  London  by  any  of  the  vefTels 
which  bear  his  Prufftan  majesty's  flag,  and  which  are  daily  patting  between 
the  two  countries.  By  inipeoYmg  them,  he  thinks  he  could  determine 
whether  Van  der  May's  procefs  was  the  fame  that  he  himfclf  has  pra&ifed. 

cept 
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tept  In  the  cafe  of  ilandard  authors,  whofe  works  are  fare 
of  an  extenfive  fale  :  but,  unhappily  for  his  mode  of  reason- 
ing, exactly  the  converfe  of  this  is  the  truth;  for,  if  there 
wouM  be  an  advantage  in  applying  the  ftereotype  art  to  books 
of  ra  id  (ale,  there  would  be  a  itiil  greater  one  in  the  cafe  of 
tboie  publications  whofe  fale  may  be  lefs  certain,  as  at  the 
worlt  there  could  only  be  the  lofs  of  the  plates,  In  place  of 
that  of  the  paper  and  pre fs work  of  a  whole  edition,  which, 
in  almofi  every  cafe,  would  amount  to  a  much  larger  fun. 
The  expenfe,  then,  attending  the  procefs  (if,  indeed,  Van 
der  May's  was  the  lame  as  ours)  was  not  the  caufe  of  its 
being  laid  afide  in  Holland.  The  probability  is,  that  his  art 
died  with  him  (elf ;  for  we  find  that  Ged  had  "  offers  from 
Holland,  repeatedly,  either  to  go  over  there,  or  fell  them  his 
invention  *  ;"  which  would  not  have  been  the  cafe  had  they 
been  poffeffed  of  their  own  countryman's.  A.  1 . 


XL.     Communication   from    Profeffor    M.  A.    Pictet,    of 

Geneva,    (now  in  London,)   on  Flexible  Stones,  addrejjfed 
to  the  Editor. 

SIR>  Brompton  'Row,  No.  45, 

Atfgttft   2D,    iSoi. 

J.N  reading  lately  in  your  very  interefting  Journal  (Vol.  X. 
p.  83.)  a  description  of  the  eL.Jlic  qu artz,  or  flexible  fand- 
Jlone,  from  Brazil,  I  wondered  that  the  author  f  had  not 
mentioned  a  fimilar  phenomenon  which  has  been  obferved 
in  another  ftony  fubftance,  commonly  as  inflexible  as  any 
filiceous  aggregate,  but  thoroughly  different  in  point  of  che- 
mical compofition — I  mean  the  table  of  eiajlic  marble,  which 
is  (fiown  at  Rome  as  a  great  curiofity.  A  friend  of  mine, 
M.  Fleuriau  de  Bellevue,  from  La  Rochelle,  who  had  ttcn 
*lt,  gueffed  at  the  caufe  of  its  flexibility,  and  went  fo  far  as 
to  render,  by  a  particular  procefs,  any  given  fpecimen  of 
Carrara  marble  as  evidently  flexible  as  the  table  in  queftion. 
He  purfued  at  Geneva  the  feries  of  experiments  which  led 
him  to  that  difcovery,  and  read  to  our  Society  of  Phvfics  and 
islatural  Hiftory  an  account  of  the  whole,  which  has  been 
fince  publilhed  in  La  Metherie's  Journal  de  Pbyjique.  The 
following  are  the.  leading  facts : 

That  fpeeies  of   marble  confifts,  as  you  well  know,  in  a 
confufed  aggregation  of  fmall  irregular  cryttals  interwoven 

*  Biographical  Memoirs  of  W.  Ged,  p.  16, 
f  Klaproth. 
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in  all  poflible  directions,  and  adhering  to  one  another  by  a  cer- 
tain degree  Qi'coheiive  force.  He  thought  that  if  he  could, 
by  anv  proctfs,  deitroy  that  adherence,  without  altering  much 
the  iblidity  of  the  cryftals  themfelves,  he  might  thus  obtain 
a  loofe,  but  entire,  ftony  aggregate,  which  would  become 
flexible  on  account  of  the  relative  mobility  of  the  integrant 
cryftals,  but  keep  its  folidity  and  preferve  its  form  in  con- 
fequence  of  their  being  deeply  implicated  and  interwoven 
among  themfelves. 

According  to  that  theory,  he  undertook  a  feries  of  expe- 
riments by  expofing  flips  of  marble  to  the  action  of  fire  in 
fand- baths  of  regularly  graduated  and  well  afcertained  tem- 
peratures:  he  thus  found  a  point  where  the  adhefion  of  the 
cry  Hals  was  loofened,  without  any  material  alteration  in  their 
hardnefs.  He  gave  to  his  friends  fome  fpeeimens  of  Carrara 
marble  thus  rendered  flexible.  I  have  one  of  them  in  my 
poflfeffion  here  in  London,  which  may  be  feen  by  any 
perfon  who  {hould  yet  entertain  any  doubts  as  to  the  poffi- 
bility  of  the  fa&. 

Now,  a  volcanic  fire  may  have  a6fed  on  a  large  mafs  of 
marble  nearly  as  my  friend's  furnace  has  done  on  his  fmall 
fpeeimens ;  and  this  explanation  of  the  natural  phenome- 
non I  confider  as  being  as  near  to  truth  as  moft  of  our  con- 
jectures on  fimilar  fubje6ts  can  be. 

I  am,  Sir,  with  true  regard, 
Your  moil  obedient  humble  Servant, 
Mr.  Tillocb.  M.  A.  Pictet,  f.r.s, 

Lond.  et  Edinb. 


XLT.  On  the  Velocity  of  Water  Wheels.  By  Mr.  Robertson 
Buchanan,  Engineer.  Communicated  in  a  Letter  to 
the  Editor. 

PEAR  SIR,  London,  No.  75,  Piccadilly, 

Ti4th  Avgutt,  1  So;. 
HE  accompanying  paper  was  read  in  May  1799,  in 
a  Philofophit-al  Society  at  Edinburgh.  I  offer  it  to  you  with 
diffidence,  knowing  that  it  contains  things  contrary  to  re- 
ceived opinions.  Having,  however,  made  no  wilful  error,  if 
you  think  proper  to  pubhfti  it  in  your  Magazine,  it  may  in- 
duce thofe  ^vho  have  leifure  and  abilities  to  enter  more  fully 
into  the  investigation  of  the  fubjeei. 

I  am,  dear  Sir, 
Your  very  humble  Servant, 
JXr.  THlcch*  Robertson  £  u  c  h  a  n  a  x. 
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THERE  are  many  cafes  in  which  it  is  of  importance  to 
I>  n  ( >  w  the  proportion  of  power  neceflary to  give  different  degrees 
of  velocity  to  a  mill  *.  But  as  the  conduction  of  mills,  and 
thepurpofes  they  ferve,  are  various,  it  is  perhaps  impofiible  to. 
find  any  law  of  univerfal  application.  Mr.  Banks,  in  his  Trea- 
tise on  Mills  f,  has  drawn  a  conclufion,  which  he  appears 
to  confider  as  invariable,  namely,  that  "  when  a  wheel  a&s 
by  gravity,  its  velocity  will  be  as  the  cube  root  of  the  quan- 
tity of  water  it  receive!*;" 

But  if  we  fuppofe  a  wheel  railing  water,  by  means  of  cranks 
and  pumps,  on  Mr.  Banks's  principle,  it  might  eafily,  I 
think,,  be  demonftrated,  that,  by  reducing  the  velocity  of -the 
wheel  to  a  certain  degree,  the  wheel  would  raife  more  water 
than  would  be  neceflary  to  move  it  at  that  velocity;  a  thing 
evidently  impofiible. 

Tn  this  view,  it  would  feem  there  is  no  actual  cafe  in  which 
Mr.  Banks's  conclufions  will  hold  true.  But,  however  they 
may  apply  to  other  mills,  the  experiments  which  I  am  going 
to  mention  feem  to  me  to  prove,  at  leaft,  that  they  do  not 
apply  to  cotton  mills.  On  the  ground  of  thefe  experiments, 
made  at  different  times,  and  with  all  the  attention  in  my 
power,  {and  not  from  any  abftra6t  conflderation,)  have  I 
prefumed  to  call  in  queftion  an  authority  for  which  I  enter- 
tain the  higheft  refpect. 

In  January  1796  I  meafurcd  the  quantity  of  water  the  old 
Rothefay  cotton  mill  required,  ift,  when  going  at  its  common 
velocity;  and,  adlv,  when  going  at  half  that  velocity.  The 
refult  was,  that  the  laft  required  jufi:  half  the  quantity  of 
water  which  the  firft  did.  It  is  to  be  obferved,  that  in  thefe 
experiments  the  quantities  of  water  were  calculated  from  the 
heads  of  wafer  and  apertures  of  the  lluices. 

From  thefe  experiments  I  inferred,  "  that  the  quantity  of 
water  neceflary  to  be  employed  in  giving  different  degrees 
of  velocity  to  a  cotton  mill,  muft'be  nearly  as  that  ve- 
locity." 

I  was  fatisfied  with  this  experiment,  and  the  inference  I 
<lrew  from  it,  till  fome  gentlemen,  well  acquainted  with  the 
theory  and  practice  of  mechanics,  exprefled  their  doubts  on 
the  fubject.  I  had  then  recourfe  to  another  experiment, 
which  I  confidered  as  lefs  liable  to  error  than  the  former. 

The  water  which  drives  the  old  cotton-mill  falls,  a  little 
below  it,  into  a  perpendicular-fided  pond,  which  ferves  as  a 
dam  for  a  corn-mill.     To  afcertain,  therefore,  the  propor*. 

»  It  was  a  fc*rcity  of  wattr  for  the  Rothefay  mills  which  directed  my 
attention  particularly  tq  this  iubju't. 

t  tiej  Buiks  on  Mills,  p-i7,  iS.  144,  145,  146. 
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tional  quantities  of  water  ufed  by  the  old  mill,  nothing  more 
was  neeetlary  than  to  meal  u  re  the  time  the  water  took  to 
rife  to  a  certain  height  in  that  pond ;  and  accordingly,  on 
the  tlrft  of  May  1798,  I  made  the  experiments  noted  in  the 
following  table: 


I 

46 

5 
6.58 

5 

6-57 

3 

24 



5 

4 
23 
5 

15.0 

Number  of  experiments. 

Revolutions  of  one  of  the  upright 
fhafts  per  minute. 

Rife  of  water  in  the  pond  in  inches. 

Time  in  minutes  and  feconds. 

The  firft  and  fecond  experiments  were  made  with  the  mill 
at  its  common  velocity;  the  third  and  fourth  at  nearly  half 
that  velocity. 

The  time  which  the  mill  required  to  ufe  the  fame  quantity 
of  water  in  theie  experiments  may  be  taken  in  round  num- 
bers ;  the  proper  velocity  at  7  minutes,  and  half  that  velocity 
at  15  minutes. 

1h.  remit  of  thefe  experiments  approaches  very  nearly  to 
that  of  1796.  The  difference  mav  be  accounted  for  by  the 
fmall  degree  of  leakage  which  muft  have  taken  place  at  the 
iluices  on  the  lower  end  of  the  pond;  and  the  time  being 
greater  in  the  third  and  fourth  experiments,  the  leakage 
would,  ot'cpurfg,  be  greater. 

Mr.  Smeaton  '  and  others  have  proved,  in  a  very  fatisfac- 
tory  manner,  that  u  the  mechanical  power  wh  ch  muft  be 
emplo\ed  in  giving  different  degrees  of  velocity  to  the  fame 
body  mutt  be  as  the  fquare  of  that  velocity  "  But  it  appears 
to  me  that  the  refult  of  the  above  experiments  may  be  eafily 
reconciled  to  this  propofition  by  conlidering  what  Mr.  Smea- 
ton favs  immediately  afterwards: — "  If  the  converfe  of  this 
propofition  (fays  he)  did  not  hold  true,  viz.  that  if  a  body 
in  motion,  on  being  flopped,  would  not  produce  a  mecha- 
nical effect  equal  or  proportional  to  the  fquare  of  its  velocity,, 
or.  to  the  mechanical  power  employed  in  producing  it,  the 
effect  would  not  correfrond  with  its  producing  caufe."  Nov/, 
it  is  to  be  obferved,  that  Mr.  Smeaton's  experiments  were 
made  on  the  velocity  of  heavy  bodies  free  Jromjrittion  and 

*  See  Smeaton  on  Mills,  p.  18. 
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other  caufes  of  rejijlance ;  but  in  mills  there  is  not  only  fric- 
tion, but  bfiijtacles  to  be  removed  :  and  experiments  made  on, 
friction  have  proved  tnat  the  frictions  of  many  kinds  of  bodies 
increafe  in  direct  proportion  to  their  velocity.  But  the  ve- 
locity of  a  cvtton-mil!  at  work  may  be  considered  as  a  me- 
chanical efted,  and,  if  fo,  muft  correfpond  with  its  producing 
caufe. 


XLII.  Account  of  a  new  Inftrument  for  the  Extraction  of 
Teeth,  ly  the  Inventor,  Mr.  Rekce,  Member  of  the 
Royal  College  of  Surgeons,  London* 


1 


SIR,  Craven-Street,  Strand,  Aug.  15,  iEoi, 


N  the  firft  Number  of  the  fecond  Volume  of  your  very  ufeful 
Publication  is  an  account  of  an  iniirument  for  the  extraction 
of  teeth,  v.  hi.  li  the  inventor  (a  Mr.  Brown>  reprefents  as  a 
very  great  improvement  of.  the  German  key  inltrunv.  nts.  This 
great  improvement  confifls  in  a  deprem\,n  on  the  front  of  the 
fulcrum,  which  (as  he  obferves)  "  forms  a  bed  to  receive  the 
tooth."  The  experiments  of  Mr.  Brown,  I  am  well  in- 
formed, were  made  on  an  old  jaw  of  a  fkeleton,  the  alveolar 
proeefs  of  which  being  imperfect,  the  application  of  the  con- 
caved fulcrum  to  the  convexity  of  the  tooth  was  eafily  ad- 
mitted ;  and,  no  doubt,  its  extraction  effected  u  without 
much  violence  to  the  jaw,  or  pain  to  the  patient. "  But  in 
the  living  Juhjecl,  the  alveolar  proeefs  and  contiguous  loft 
parts  being  interpofed  between  the  concaved  fulcrum  and  the 
tooth,  the  great  advantages  derived  from  this  invention  are, 
an  unavoidable  laceration  and  contufion  of  the  gum,  and  great 
violence  to  the  jaw-bone  and  focket,  producing  troublefome 
inflammation  and  often  alarmi ng  hemorrhagies,  from  there 
being  no  corref  ponding  eminence  or  the  gum,  on  which  it 
refts,  to  fill  up  the  hollow  (the  bed)  of  the  fulcrum  :  the 
corners,  by  the  preflTure  neceflary  for  the  expulfion  of  the 
tooth  (which,  when  firm,  is  verv  confiderable)  are  produc- 
tive of  verv  ferious  mifchief;  and  thofe  praeYuioners  who 
were  induced  to  give  thefe.  instruments  a  trial,  experiencing 
their  bad  effects,  have  returned  them  to  the  maker. 

Similar  effects  (however,  in  a  much  lels  degree)  too  often 
arjfe  from  the  preflureof  the  heel  of  the  inftrument  in  common 
life,  and  the  oblique  direction  in  which  the  tooth  is  extracted  ; 
to  obviate  which  I  have  inventea  an  inftrument  which,  by 
the  peculiar  curvature  of  the  claw,  eltvates  the  tooth  in  nearly 

a  per-* 
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a  perpendicular  direction,  and  from  the  {tru&ure  of  the  ful- 
crum, the  preflure,  not  falling  on  the  gum  till  the  tooth  is  a 
little  railed,  is  very  trifling  tor  its  complete  expulfion,  by 
which  means  the  injury  of  the  jaw-bone  and  contufion  of 
contiguous  foft  parts  are  avoided,  and,  confequently,  the  moil 
painful  part  of  the  operation.  The  furrounding  gum  being 
previoully  feparated  by  the  fcarificator  (which  accompanies  it) 
from  the  tooth,  that  the  claw  of  the  inurument  may  be  ap- 
plied as  low  down  as  the  alveolar  procefs  will  admit  of,  the 
upper  part  of  the  fulcrum  will,  on  turning  the  inftrument, 
apply  itfelf  exactly  oppofite  to  the  end  of  the  claw;  the  ope- 
ration is  afterwards  performed  with  the  greatefl  facility,  and 
my  patients  have  uniformly  expreflcd  their  furprifo  at  the 
(light  pain  they  experienced.  As  the  infirument  may  be 
fecn  at  Mr.  Whitford's,  furgical  infirument  maker,  St.  Bar^ 
tholomew's  Hofpital,  who  is  fully  competent  to  give  every 
information  refpeeting  it,  I  judge  any  further  delineation  of 
it  here  unnecellary. 

Should  the  inltrument  T  now  recommend  to  the  atten- 
tion of  my  profeflional  brethren  meet  with  their  fupport  by 
the  reful t  of  practice,  I  fhali  be  amply  rewarded  for  my 
trouble  by  the  honour  of  their  approbation. 

I  am,  Sir, 

Your  very  obedient  Servant, 
To  Mr.  Tilloch.  Richard  Reece, 


XLIII.     Account  of  New  Publications,  &c. 

I.  An  Account  of  Travels  into  the  Interior  of  Southern  Africa^ 
in  the  Years  1797  and  1798:  including  curfory  Obferva- 
iions  on  the  Geology  and  Geography  of  the  Southern  Part  of 
that  Continent ',  the  Natural  Hijlory  of  j'uch  Objects  as  oc- 
curred  in  the  Animal,  Vegetable,  and  Mineral  Kingdoms ; 
and  Sketches  of  the  Phyjical  and  Moral  Characters  of  the 
various  Tribes  of  Inhabitants  furrounding  the  Seittement 
of  the  Cape  of  Good  Hope.      To  which  is  annexed  a  De- 

Jcription  of  the  prefent  State,   Population  and  Produce  of 
that   extenjlve    Colony ;    with    a  Map  conjlrueled  entirely 

from  actual  Obfervations  made  in  the  Cour/e  of  the  Travels. 
By  John  Barrow,  late  Secretary  to  the  Earl  of  Ma- 
cartney, and  Auditor-General  of  the  Public  Accounts,  it 
the  Cape  of  Good  Hope.  4.(0.     Cadell  and  Davies. 

X  TIE  nature  and  defign  of  this  publication  are  fo  fully  ex- 
prefled  in  the  title  as  to  leave  us  nothing  to  add  on  thefe 

points. 
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Jtoints.  Tb^  work  is  executed  in  amafterly  manner,  and  con- 
tains much  new  and  ufeful  information  in  the  various  branches 
which  it  embraces.  Naturalifts  in  particular  will  be  highly 
gratified,  while  readers  of  every  defcription  will  receive  from 
it  much  amufement  and  inftru&ion.  The  account  of  the 
Table  and  Paarlberg  Mountains,  given  in  the  preceding 
pages,  is  an  extract  from  this  work,  and  may  ferve  as  a  Ipe- 
cimen  of  the  author's  ftyfe;  which  is  neat  and  perfpicuous. 


II.  Pi  EN- Hoe- Ye,  The  "Explanation  of  the  elementary  Cha- 
racters of  the  Chine fe,  with  an  Analyjis  of  their  ancient 
Symbols  and  Hieroglyphics.  BjJ.  IIagek,  D.D.  1'oL 
Phillips,  St.  Paul's  Church-Yaul. 

THIS  work  is  the  commencement  of  a  great  enterprife 
which  Dr.  Hager  propofes  to  undertake,  viz.  a  Chinefe  Dic- 
tionary, and  for  which  he  has  been  collecting  materials.  As 
want  of  room  will  not  permit  us  to  give  an  analvfis  of  it,  wc 
mull  be  contented  with  otrfervihg,  that  after  a  prelimi  ary  dif- 
courfe  which  difplaysmuch  ingenuity  and  lcarning,the  author 
proceeds  to  explain  the  elementary  characters  or  keys, 
which  are  in  number  two  hundred  and  forty,  and  of  which 
&  dictionary  is  given.  Each  compound  character  contains 
one  of  thefe  two  hundred  and  forty  elementary  characters, 
which  ferves  it  as  a  bafe.  The  order  in  which  the  ele- 
mentary characters  is  placed,  is  determined  by  the  number 
of  pencil-ftrokes  of  which  they  are  formed;  they  are  divided 
into  feventeen  claflfes,  the  firft  of  which  is  formed  of  one, 
and  the  laft  of  feventeen,  pencil-ftrokes.  Thus,  when  we 
wifh  to  find  an  elementary  character  in  the  dictionary,  we 
muft  obferve  of  how  many  pencil-ftrokes  it  is  formed,  and 
this  will  be  fufficient  to  afcertain  the  principal  clafs  to  which 
it  belongs  ;  the  place  which  it  occupies  in  this  clafs  is  merely 
arbitrary.  The  fame  operation  will  ferve  for  finding  a  com- 
pound character;  we  muft  firft  feck  for  the  elementary  cha- 
racter, which  ferves  it  as  a  key;  and  when  this  is  found,  we 
can  afcertain  without  difficulty  to  which  of  the  two  hundred 
and  fourteen  fecondary  clalTes  compofing  the  dictionary  it 
belongs.  This  work  muft  be  of  great  utility  to  thofe  who 
are  defirous  of  ftudving  the  Chinefe  language.  A  refpectable 
French  Journal  (Magazin  Encyciop,  dique,  Meflidor  An,  9) 
fpeaking  of  it  fays,  u  We  fince'rely  with  that  Dr.  Hager  may 
meet  with  every  encouragement  to  go  on  with  the  publication, 
of  this  important  dictionary;  and  we  have  no  doubt  that  his 
name,  already  juftly  celebrated,  will  be  clafled  among  thofe 
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of  the  literati  who  have  greatly  contributed  to  the  glory  of 
their  age  by  extending  the  boundaries  of  the  republic  of 
letters." 


XLIV.   Proceedings  of  Learned  Societies, 

ROYAL  ACADEMY  OF  SCIENCES  AT  COPENHAGEN, 


T 


HIS  Academy  has  propofed  the  following 
Prize    Quejlions. 

i ft,  It  is  required  to  determine  whether  oxgyen  or  the 
gafes  which  contain  it  are  absolutely  neceflary  for  the  ex- 
pansion of  chickens  or  other  birds  in  the  egg,  or  whether  it 
be  poffible  that  this  expanlion  may  take  place  in  irrefpirable 
gafes,  and  in  what  kind. 

id,  What  is  the  influence  of  pofitive  or  negative  electri- 
city on  the  elafticity  of  the  air,  and  its  faculty  of  receiving 
water  in  the  (late  of  gas  or  vapour? 

The  prize  for  each  of  thefe  queitions  is  a  gold  medal,  of  the 
value  of  a  hundred  Danifh  crowns.  The  papers  muft  be 
tranfmitted  to  the  fecretary  of  the  fociety  before  the  end  of 
September  1803. 

ROYAL    SOCIETY  OF    GOTTINGEN*. 

The  following  queftion,  propofed  as  the  fubject  of  a  prize, 
will  be  decided  in  the  month  of  November  1801  : — 

As  the  great  difference  between  the  oriental  hiftorians  and 
the  Greek  and  Roman  writers,  in  regard  to  the  hiftory  of  the 
antient  kingdom  of  Perfia,  has  not  yet  been  properly  elucidated, 
the  fociety  requires  that  it  may  be  critically  examined,  and  in 
fuch  a  manner  that,  neglecting  the  oldeft  and  fabulous 
kings,  the  fubjecl  may  be  confined  to  the  hiftorical  age  after 
Alexander,  that  is,  the  Greek  and  Parthian  kings,  or  the  fa- 
milies of  the  Arfacidae  and  the  SafTanidae.  The  kings  of  thefe 
dynafties,  together  with  fome  account  of  their  reigns,  mult 
be  collected  from  the  oriental  writers.  The  fources  from 
which  thefe  derived  their  information  muft  be  examined,  the 
chronology  of  thefe  kings  and  periods  muft  be  compared 
with  the  Greek  and  Roman  chronology,  and  the  caufes  of 
their  difagreement  muft  be  examined;  alfo  the  means  of  re- 
conciling them,  and  which  method  of  computation  in  regard 
to  hiftorical  truth  ought  to  be  preferred. 
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XLV.     Intelligence  and  Mtfcellaneous   Articles. 
Augujl,  1801. 


'N  the  id  of  January  laft  another  New  Placet  isfaid 
to  have  been  difeovered  by  M.  Piazzi,  of  Palermo,  and  ob- 
served by  him  alone  for  fix  weeks,  when  he  fell  ill.  It  feems 
he  concealed  the  difcovery,  to  prei'erveall  the  honour  to  him- 
felf,  and  to  enjoy  exclufively,  for  a  time,  at  leaft  all  the  ob- 
servations. While  he  obierved  it,  it  clefcribed  an  arch  of 
about  io'\ 

M.  Bode  thinks  it  may  be  not  a  comet,  but  a  planet  be- 
tween Mars  and  Jupiter ;  but  fays  however  that  the  arch  is 
too  fmall  to  allow  much  confidence  to  be  placed  on  the  cal- 
culations of  an  elliptical  orbit,  which  have  been  formallv 
made  by  Dr.  Burchardt,  affiftant  to  De  Lalande,  and  pub- 
limed  in  Zach's  journal. 

Burchardt  gives  its  place,  computed  from  his  elements 
for  fome  time  to  come.  It  was  paft  its  opposition  to  the 
fun,  and  of  the  fize  of  a  ftar  of  the  8th  magnitude:  its  mean 
diftance  from  the  fun  2*  7  times  that  or  the  earth,  and  the 
periodical  time  nearly  four  years  and  two  months  :  its  eccen- 
tricity fmall ;  inclination  of  orbit  between  n°  and  12°.  It 
was  in  its  aphelion  on  the  beginning  of  January. 

It  will  foon  be  known  whether  thefe  calculations  be  well 
founded  or  not,  when  the  planet,  if  it  be  one,  comes  again  to 
be  vilible  by  withdrawing  from  the  fun's  rays. 

METEORS. 

On  the  night  of  June  19th,  between  twelve  and  one,  a 
moft  beautiful  phenomenon  was  obferved  at  Hull,  from  the 
S.  W.  refembline;  an  immenie  moon,  with  a  black  bar  acrofs 
on  its  firft  appearance;  it  feemed  then  gradually  to  form  it- 
felfinto  feven  fmall  diitin6t  moons,  or  globes  of  fire,  which 
difappearcd  for  the  fpace  of  a  few  feconds.  Its  re-appearance 
was  equally  brilliant,  at  firft  mowing  itfelf  like  the  face  of  the 
moon,  afterwards  in  live  circular  balls,  and  laftly  like  feveral 
fmall  ftars,  which  gradually  faded  away,  leaving  the  whole 
atmofphere  beautifully  illuminated.  During  the  time  of  its 
being  vifible,  a  faint  blue  light  fell  upon  the  furrounding  ob- 
jects ;  and  when  entirely  gone,  the  fky  was  ferene,  like  that 
of  a  fine  Cummer's  morning. — Hull  Acheriifer,  Julv  4. 

On  the  evening  of  the  14th  of  July,  about  half  after  nine, 
a  remarkable  meteor  was  ieen  at  Montgaillard.  The  fky  was 
clear  and  the  wind  calm.  An  exhalation  like  a  common 
cloud  then  gradually  arofe.     It  feemed  of  the  length  of  3003 

fathoms, 
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fathoms,  in  breadth  about  1200  or  1500,  under  an  angle  of 
twelve  degrees.  In  a  little  it  appeared  to  take  fire,  it  burnt 
with  a  pale  flame  like  that  of  fpirit  of  wine.  At  the  edges 
it  exhibited  a  fplendid  glory.  It  continued  for  fifteen  mi- 
fcufc*'.  After  an  interval  it  was  rekindled  for  eight  or  ten 
minutes  mope.  !t  was  then  extinguiihed,  and  in  a  moment 
appeared  a  third  >ime,  which  was  of  very  fhorr  duration. 
It  was  ..Ho  feeri  at  a  diftance  of  about  2000  fathoms  in  the 
fame  direction,  at  an  elevation  of  forty-five  degrees,  but  with, 
a  much  fainter  light  than  at  Montgaihard. 

MEDICINE, 

Dr.  Van  Deiman,  of  Amfterdam,  has  lately  announced 
that  he  has  employed  with  fuceefs  the  oxygenated  muriatic 
aeid  for  cutaneous  diforders,  fueh  as  the  itch  and  fcald  head  ; 
and  he  thinks  this  remedy  preferable  to  all  mercurial  fric- 
tions. He  has  employed  it  alio  for  lofs  of  the  gums,  efpe- 
cially  when  the  latter  is  occafioned  by  a  high  degree  of  fcurvy. 
Six  ounces  of  role- water,  two  ounces  of  confervc  of  rofes,  and 
from  ten  to  fifteen  drops  of  oxygenated  muriatic  acid,  em- 
ployed as  a  wa(h  tor  the  mouth,  have  in  fueh  cafes  per* 
formed  wonders. 

TO  PRESERVE  CORN  IN  SACKS. 

Provide  a  reed  cane,  or  other  hollow  flick,  made  fo  by 
glewing  together  two  grooved  fticks;  let  it  be  about  three  (eet 
nine  inches  long;  and  that  it  may  be  the  eafier  tforuft  down 
to  the  bottom  oT  the  corn  in  the  kick,  its  end  is  to  be  made 
to  taper  to  a  point,  by  a  wooden  plug  that  is  fixed  in,  and 
flaps  the  orifice.  About  an  hundred  and  fifty  fmail  holes, 
of  one  eighth  of  an  inch  diameter,  are  to  be  bored  on  all  fides 
of  the  (tick,  from  its  bottom  for  about  two  feet  ten  inches  of 
its  length  ;  but  no  neater  to  the  furfaceofthe  corn,  left  too 
great  a  proportion  of  the  air  (herald  efcape  there.  By  wind- 
ing a  packthread  in  a  fpiral  form  round  the  ftiek,  the  boring 
of  the  holes  may  be  the  better  regulated,  fo  as  to  have  them 
about  half  an  inch  diltant  towards  the  bottom,  but  gradually 
at  wider  (ti' lances,  fo  as  to  be  an  inch  afunder  at  the  upper 
part ;  by  which  means  the  lower  part  of  the  corn  will  have  its 
due  proportion  of  frefh  air.  To  the  top  of  the  flick  let  there 
be  fixed  a  leathern  pipe  ten  inches  long;  which  pipe  is  to  be 
di (tended  by  two  yards  of  fpiral  wire  coiled  up  within  it.  At 
the  upper  part  of  the  pipe  is  fixed  a  taper  wooden  faflfet,  into 
which  the  nofe  of  a  common  houfehold  bellows  is  to  be  put, 
in  order  to  ventilate  the  corn. 

If  corn,  when  firit  put  intofacks,  be  thus  aired  every  other 

or 
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or  third  day,  tor  ten  or  fifteen  minutes,  its  damp  fweat, 
which  would  hurt  it,  will,  in  a  few  weeks,  he  carried  off  to 
fueh  a  degree,  that  it  will  afterwards  keep  fweet  with  very 
little  airing,  as  has  hecn  found  by  experience. 

By  the  lame  means  many  other  kinds  of  feeds,  as  well  as 
corn,  may  be  keptfweet  either  in  lacks  or  imall  bins. 

This  method  mull  not  be  underftood  as  applicable  to  bar- 
ley ;  all  other  grain  may  be  wifely  preferved  in  this  manner ; 
but  nothing  can  prevent  a  deleterious  fermentation  of*  barley, 
when  it  is  once  out  of  the  ftraw. 

AGRICULTURE. 

It  is  with  extreme  pleafure  we  announce  to  the  friends  of 
agriculture,  and  indeed  to  the  world  at  large,  that  the  Duke 
of  Bedford  is  going  to  ellabliih,  at  his  own  individual  ex- 
penfe,  an  agricultural  college  at  Woburn. 

What  are  to  be  the  particular  regulations  of  this  inftitu- 
tion,  as  princely  as  it  is  no*  J,  we  have  not  at  prefent  been 
informed;  all  that  we  yet  learn  is,  that  the  Profeflbr  will 
have  the  opportunity  of  availing  himfelf  of  whatever  is  going 
forwards  on  his  Grace's  very  extend ve  farm,  and  of  fuper- 
intending  the  various  operations  and  experiments  which 
now  are,  or  will  be  in  future,  carried  on  there.  The  gen- 
tleman, whom  the  Duke  has  felected  to  fill  this  important 
office  is,  we  underftand,  the  Reverend  Mr.  Edmund  Cart- 
wright.  His  Grace's  choice,  the  reader  mull  agree  with  us, 
could  not  have  fallen  on  any  one  more  competent  to  a  filia- 
tion requiring  not  only  much  practical  knowledge,  but 
great  variety  of  fcientific  attainments. 

Sincerely  do  we  congratulate  the  public  on  the  eltablifh- 
ment  of  this  mod  ufeful  inftitution,  the  firft  certainly  of  its 
kind  in  this  country,  and,  we  believe,  in  P^urope.  Of  the 
real  patriotifm  and  munificence  of  its  truly  noble  founder, 
there  can  be  only  one  fentiment. 

SPANISH    WOOL. 

One  of  the  prejudices  which  molt  ftrongly  oppofe  the  pro- 
pagation of  (beep  with  fuperfine  wool,  is  the  opinion,  too 
generally  difiufed,  that  this  race  cannot  fucceed  in  our  cli- 
mate and  with  our  ordinary  paftures.  The  ufeful  voyage 
that  C.  Latteyrie  has  recently  made  in  the  north  of  Europe, 
enables  us  to  announce,  that  even  the  exceflive  cold  docs 
not  contribute  to  the  degeneration  of  wool,  as  the  Spa- 
niih  race  is  preferved  pure  in  the  mod  northern  parts  of 
Sweden  and  Denmark.  A  fact  lately  obferved  by  C.  Richard 
D'Aubigny  even  enables  us  to  advance,  that  bad  food  and 
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pafturage  in  humid  places,  although  they  injure  the  health 
of  the  animals  therhfelves,  do  not  impair  the  beauty  of  the 
wool.  He  had  heen  called  to  particular  functions  elfe- 
where,  which  obliged  hi  p  to  abandon  to  the  care  of  in- 
ferior agents  the  flock  of  the  pure  race  kept  on  his  own 
property.  'I  his  fiVck  has  been,  for  ten  years  part,  managed 
like  all  thofe  of  the  department  of  the  Allier,  that  is  to  lay, 
(hut  up  at  nights  in  clofe  narrow  (tables,  the  dung  of  which  is 
only  taken  away  once  a  year,  and  led  out  at  days  by  children 
into  the  moll  marfhy  pallures,  and  without  any  precaution 
againft  epizootic  difeafes.  C.  Rn  hard,  on  returning  to  his 
farm,  found  his  (beep  in  the  word  polfible  (late  of  health, 
bat  the  wool  had  not,  by  any  means,  degenerated;  and  he 
has  prefented  the  Society  ot  Agriculture  fome  patterns  of 
very  fine  cloth,  which  he  his  caufed  to  be  manufactured 
with  this  wool  in  many  of  the  belt  manufactories.  Citizen 
Teiflier  had  recognized  the  fame  Uct  in  an  experiment  which 
lie  had  tried  at  Rambouillet.  lie  had  abandoned,  for  many 
years  together,  a  male  ana  female  of  pure  race,  in  a  meadow 
very  moid  and  all  encom  palled  with  water.  Thofe  animals 
had  become  completely  wild ;  they  took  them  in  order  to 
ihear  them  with  fnares  or  gins,  and,  in  fpite  of  fuch  a  long 
and  untavourable  retidence,  their  wool  and  that  of  their  pro- 
geny had  not  degenerated. 

IMPROVED    PUMP. 

We  ought  to  have  mentioned  in  the  account  of  Mr.  Bu- 
chanan's pump,  given  in  the  preceding  pages,  that  a  model 
of  it  is  lodged  at  the  Royal  Institution. 


MEDICAL  AND  CHEMICAL  LECTURES. 

The  firft  week  of  October  next,  a  Courfe  of  Lectures  on 
the  Materia  Medica,  Practice  of  Phytic,  and  Chemiftry,  will 
recommence  at  the  Laboratory,  in  Whitcomb-itreet,  Lei- 
celt  er-fqu  are,  at  the  ufual  morning  hours,  viz. — the  Materia 
Medica  at  a  quarter  before  eight;  the  Praclice  of  Phyfic  at 
half  after  eight,  and  the  Chemiitry  at  a  quarter  after  nine. 
By  George  Pearfon,  M.  D.  P.  R.  S.  Senior  Phyfician  to  St. 
George's  Hofpital,  a*nd  of  the  College  of  Phyfieians.  A  re- 
giftcr  is  kept  of  the  cafes  of  Dr.  Pearfon's  patients,  in  St. 
George's  Hofpital ;  and  an  account  is  given  of  them  at  a 
Clinical  Lecture  every  Saturday  morning,  at  nine  o'clock. 
Propofals  may  be  had  at  St,  George's  Hofpital,  and  in  Lei- 
cester-fquare. 
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XLVT.  Defcriptton  of  the  Salt  Mines  ofWielitJka^  in  Poland. 
By  J.  Peschier,  M.D.* 

L  HE  village  of  Wielitfka  lies  at  the  diftance  of  two  leagues 
to  the  fou th- weft  of  Cracow;  it  is  fituated  on  the  gentle  de- 
clivity of  a  cultivated  mountain,  and  is  very  populous.  Thefe 
valuable  mines  were  difcovered  in  the  year  J %k i>  and  fin ce 
that  time  they  have  been  conftantly  worked;  but  it  is  only 
fince  the  late  changes  effected  in  the  political  ftate  of  Poland 
that  the  working  of  them  has  been  carried  on  with  the  pre- 
fcnt  degree  of  fpirit. ; 

The  defcent  into  thefe  mines  is  through  fquare  pits,  twenty 
fathoms  in  depth  and  from  twelve  to  fourteen  in  diameter, 
cut  through  the  pure  fait,  if  we  except  a  few  fathoms  of  earth 
by  which  they  are  covered.  There  are  fix  of  them,  of  different 
dimensions,  diftant  about  a  hundred  feet  from  each  other, 
and  which  all  communicate  with  each  other  internally. 

This  defcent,  which  is  attended  with  fome  novelty,  in 
fome  excites  fear  rather  than  curiofity.  Thofe  who  vifit  it 
are  feated  in  a  fort  of  chair  made  of  ropes,  and  ftrongly  at- 
tached to  a  thick  rope,  which  pafies  round  a  large  wheel 
moved  by  a  horfe,  and  which  is  thus  let  down  into  the  pit. 
From  two  to  ten  pet  foils  may  be  feated  around  this  rope,  pro- 
vided they  hold  very  fafi  with  their  hands ;  but  if  they  are 
iubjeel  to  giddinefs,  they  mutt  then  be  fecured  by  a  girdle 
which  pafies  round  the.  body.  It  is  cuftomary  before  they 
defcend  to  offer  up  a  fliort  prayer*  which  adds  confiderably  to 
the  awfulnefs  of  the  preparation  for  the  defcent;  but  the 
efforts  which  each  afterwards  makes  to  conceal  his  terror  on 
viewing  the  vaft  and  obfeure  pit,  the  extremities  of  which 
they  dare  not  confider,  generally  overcome  every  fenfation  of 
timidity,  and  the  fix  minutes  employed  in  reaching  the  bot- 
tom foon  glide  away  amidft  mirth  and  fecuiity. 

When  you  arrive  at  the  depth  of  ten  fathoms  you  find 
yourfelf  in  frefh  and  agreeable  air,  and  afterwards  experience 
only  very  flight  modifications  of  the  temperature  till  you 
reach  the  bottom,  the  depth  of  which  is  twenty  fathoms. 

On  reaching  the  bottom  of  the  pit^  a  great  number  of  the 
workmen  flock  round  you  offering  you  their  fervices ;  and 
you  then  find  yourfelf  in  the  centre  of  fix  radii,  each  of  which 
forms  an  extenfive  gallery.     It  is  at  this  centre  that  fait  dug 
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from  the  mine  is  collected,  and  conveyed  to  the  top  of  the 
pit  by  means  of  the  fame  rope  that  brings  down  thofc  who 
vifit  it  from  curiofity. 

The  firft  remarkable  abject  that  occurs  is  a  magnificent 
altar,  of  moderate  dimennon?,  cut  out  of  the  purelt  fait,  and* 
decorated  with  four  columns  ten  feet  in  height,  one  and  a 
half  in  diameter,  and  perfectly  tranfparent:  it  is  ornamented 
all  around  with  fculpture  reprcfenting  the  attributes  of  the 
vine  and  agriculture:  on  the  right  is  Jefus  on  the  crofs,  of 
the  natural  fize,  and  executed  with  great  elegance ;  on  the 
left  is  a  faint  in  the  attitude  of  offering  up  his  devotions,  the 
work  of  the  fame  chifel :  three  fteps  conduct  to  the  altar, 
which  is  richly  ornamented  with  elegant  veifels  of  fait ;  and 
the  whole  receives  a  very  remarkable  decree  of  fplendour 
from  about  thirty  fmall  flambeaux  lighted  around  it. 

In  this  place  the  fait  is  remarkably  pure,  and  is  diftin- 
jriiifhed  bv  the  name  of  fchihika\  the  fecond  kind,  which  is 
found  at  the  cliilance  of  a  few  fathoms,  is  mixed  with  argil, 
and  is  called  griifr,  the  third,  called  fplza,  is  mixed  with 
calcareous  earth,  argil,  and  water :  the  argil  is  almoft  always 
of  a  fchiftous  form  and  of  a  dark  gray  colour ;  in  fome  morfeta 
it  ferves  as  a  bale  to  the  calcareous  earth,  difpofed  with  great 
elegance  in  cottony  balls,  exceedingly  white  and  of  different 
iizes. 

The  ftrata  of  fait  are  always  parallel  to  the  furface  of  the 
mountain ;  but  no  regularity  has  hitherto  been  obferved  in 
the  refpeclive  iituations  of  the  different  ftrata:  they  are  often 
feparatcd  from  each  other  by  ftrata  of  argil,  and  in  fome 
places  interiecled  by  veins  of  calcareous  fpar :  where  the  air 
Is  damped  the  foil  falls  into  a  ftate  of  efflorefcence,  and  is 
remarkably  white;  everywhere  elfe  the  colour  varies  from 
blackith  blue  to  a  dirty  white.  Where  the  water  is  collected 
and  remains  the  fait  diffolves,  and  then  moots  into  very  re- 
gular cubic  cryflals  :  cryftals  of  the  like  kind  are  found  fome- 
times  buried  in  the  mountain  itfelf;  the  cryftallization  found 
there  is  quite  formed  in  the  manner  of  four  fteps  of  equal 
dimenfions,  which,  placed  in  a  fquare,  and  converging  to- 
wards a  centre,  form  a  pyramid  of  great  elegance  and  re- 
gularity. 

We  proceeded  from  the  altar  through  a  large  alley  fifteen 
feet  in  height  and  twelve  in  breadth,  entirely  cut  out  in  the 
fait,  which  conducted  us  to  an  immenfe  magazine  filled  with 
cafks.  This  cavity,  of  an  enormous  fize,  conttructed  at  the 
depth  of  120  feet  below  the  furface  of  the  earth,  was  [im- 
ported only  by  four  pillars  of  fait,  and  thefe  even  were  con- 
fidered  as  fuperfluous.     The  fides  of  this  hall  gonfift  of  fait 

more 
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more  or  lefs  pure,  which  reflected  the  rays  of  light  proceeding 
from  our  lamps  in  a  thoufand  different  points.  We  then 
directed  our  conrfe  to  a  large  flair  of  a  hundred  fteps,  each 
nearly  fifteen  feet  in  length  and  one  in  breadth,  covered  with 
planks  to  prefervc  the  angles  of  them  :  by  this  ftair  we  de- 
fcend  twenty- five  fathoms  without  experiencing  any  very 
fenfible  change  in  the  temperature  ;  the  dampneis  of  the  air 
even  is  fo  weak,  that  planks  which  have  been  in  ufe  for  up- 
wards of  a  hundred  years,  and  at  the  depth  of  270  feet  below 
the  furface  of  the  earth,  appear  ftill  as  frefh  as  if  new.  The 
workmen  afTured  me  that  they  experienced  almofl  the  fame 
degree  of  heat  during  the  whole  year:  the  air  here  is  fo  fur- 
charged  with  fait  that  the  faline  particles  are  depofited  on  the 
hair,~eyebrows,  and  eyelaflies  of  the  workmen. 

We  foon  arrived  at  a  hall  of  as  great  extent  as  the  former, 
in  which  the  miners  were  employed  in  digging  out  the  fait 
with  great  activity.  By  the  chifel  and  gunpowder  they  fome- 
times  cut  out  blocks  three  feet  in  breadth,  and  fufficiently 
thick  to  form  three  mafTes,  each  weighing  560  pounds. 
When  the  edges  are  rounded  off,  they  give  them  the  form  of 
an  elliptical  cafk.  ■  * 

The  workmen  employed  in  thefe  mines  are  in  number  800; 
they  work  in  the  interior  of  the  mine  from  five  o'clock  in  the 
morning  to  one  in  fummer,  and  from  feven  to  three  in  win- 
ter. They  are  naked  to  the  middle,  (which  announces  a  very 
mild  temperature,)  and  are  not  fubjecl  to  any  particular  ma- 
lady :  their  palenefs  arifes  from  the  want  of  light  and  bad  nou- 
rifliment.  They  have  nothing  to  dread  but  the  terrible  ex- 
plofions  which  often  buril  forth  from  places  formerly  worked 
and  now  clofed  up.  At  the  moment  when  they  enter  with 
their  lamp,  the  air  feems  as  if  traverfed  by  flaflies  of  light- 
ning in  every  direction  :  the  combuftion  is  fudden,  extends 
to  The  neighbouring  galleries,  extinguifhes  the  lamps,  and 
feverelv  fcorches  the  workmen  if  they  do  not  throw  them- 
felves  flat  on  their  faces* 

We  now  defcended  a  fecond  magnificent  ftaircafe  to  the 
depth  of  30  fathoms  more,  and  of  450  feet  below  the  furface 
6f  the  mountain,  where  we  found  horfes  yoked  to  a  wheel 
like  the  former,  and  which  ferves  to  move  the  rope  that 
brings  up  the  fait  dugout  in  the  lower  galleries.  Thefe  ani- 
mals pafs  the  greater  part  of  their  lives  in  thefe  fubterranean 
regions,  and  vet  enjoy  good  health.  At  fome  diftance  is  a 
large  ftable  with  fix  pair  or  horfes  which  relieve  each  other. 
Being  here  iiruck  with  a  ftrong  fmell  of  fulphur,  I  found  that 
it  arofe  from  the  difengagement  of  fulphunzed  and  phofpho- 
rated  hydrogen  gas,  produced  by  the  fermentation  of  the 
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horfes'  dung,-  and,  in  my  opinion,  mull  greatly  contribute 
towards  tlrofe  aerial  explofions  of  which  I  have  fpoken. 

\\  e   next  proceeded   to  a  neighbouring  gallery,    where^ 

after  two  hours'  refpeclful  admiration,  we  were  filled  with  a 

tiriient  of.  uent  and  furprife  which  ft  is  injppfiible 

lor  me  to  defcr/ibe.      Through  the  enormous  mals  of  fait, 

winch  prcients  to'  the  eye  no  interruption  in  its  faliue  tex- 

1  at  the  depth  of  450  feet,  flows  a  ftream  of  pure 

freih  and  tranlparent  water,  which  is  received  in  large  wooden. 

yeflels,  where  tlie  workmen  and  horfes  of  thefe  fubterranean 

regions  quench  their  third.     As  it  was  impoffible  that  this 

fpring  could  filter  through  the  fait,  Nature,  which  buries  her 

mafterpieces  in   the  bowels  of  the  deeped  mountains,  has 

placed  in  this  monftrous  mafs  of  fait  a  ftratum  of  clay  fuffi- 

cientlv  thick  to  allow  this  ftream  of  water,  deftined  to  refreth 

the  workmen,  to  pafs  through  it  in  fuch  a  manner  as  to  be 

tested  from  the  action  of  the  fait,  of  which  a  very  fmall 

would  injure  its  falubrity.     To  vifit  a  place  where 

■.ems  to  have  fcattered   her  gifts  with  profufion,  and 

to  hayc  concentrated  her  mo  ft  valuable  fecrets,  mult  be  highly 

We  now  fet  out  to  quit  the  mines,  and  in  our  way  found 

feveral  other  altars  recently  cut  out  from   the  fait,   and  in 

:ry  neat   manner*    which    difplayed    confiderable  taite. 

Having  fbb.ii  reached  the  bottom  of  one  of  the  pits,  we  placed 

elves',  as  before,   on  feats  made  of  rope,  and  arrived  in 

the  village  of  Wielitfka.     By  an   eftimation,  made 

v  years  ago,  of  the  iize  of  thefe  mines,  it  appears 

that  they  extend   from  eait  to  weft  6000  German  feet,  from 

:  3000,   and  to  the  depth  of  more  than  800. 

The  working  of  thefe  mines,  which  gives  bread  to  more- 

than    400   families,  enriches   the   village,   and  fupplies   the 

neighbouring    countries     with    fait,    produces    more    than 

168, coo  (juii]taTs  per  annum,  and  brings   to  the  emperor  a 

net  pi  ive  millions  of  florins. 

Such  are  the  molt  intcreilin^  eircumftances  which  I  ob- 
served at  the  famous  mines  of  Wielitfka,  of  which  fo  many 
fabulous  deferiptions  have  been  given,  and  againfl  which 
to  be  on  their  guard  :  it  is  even  aftonifhing  that 
where  the.  mind  can  fcarcely  feize  the  grandeur  of  what 
Nature  prcfents,  the  imagination  fhould  flill  be  fo  lively  as  to 
fee  there  "  peetple  who  never  behold  the  light  of  the  fun, 
who  inhabit  fubterranean  villages,  who  govern  themfelves 
according  to  their  own  laws,"  See. 

During  mv   day  at   Cracow,  I  formed  a  defign  of  vifiting 
alfo  the  fah  mines  or  mountains  of  fait  at  Bochnia,  five  leagues 

itU- 
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fbuth-eaft  from  Cracow,  to  which  I  repaired  for  that  purpofe; 
but  I  was  not  allowed  to  defcend  into  them,  for  want  of  the 
neceflarv  written  orders.  They  are  conducted  like  thole  of 
Wiclitfka;  but  the  pits  are  deeper,  and  they  contain  more  of 
that  kind  of  fait  called  ftiiibtka.  The  fait,  however,  is  nei- 
ther fo  pure  nor  fo  various  in  it3  nature,  nor  are  there  to  he 
feen  in  the  latter  any  of  thofe  malierpicces  of  art  above  de~ 
fcribed.  Large  fragments  of  black  wood  and  alabafter  are 
often  found  mixed  with  the  fait. 


XLVTI.  Account  of  Lord  Dundonald's  Difcovery  of  a 
Procefs  for  extracting  from  Lichens  a  Gum  applicable  to 
moji  Purpofes  in  which  Gum  Senegal  has  been  hitherto  em- 
ployed, 

X  HIS  important  difcovery  was  announced  by  a  circular 
letter  from  his  lordfhip,  which'  was  followed  by  a  meeting 
of  calico  printers  at  Glafgow,  and  the  publication  of  diifercnt 
papers,  a  perufal  of  which  will  put  our  readers  in  potjeiiion 
of  all  that  has  yet  tranfpired  refpecthig  this  bufmefs.  The 
following  are  copies  of  the  letter  and  papers  alluded  to  : 

To  Calico  Printers  and  other  Confumers  of  Gicm  Senegal  in 

Scotland. 

GENTLEMEN,  April  zjl  i?or. 

IT  is  now  upwards  of  nineteen  years  fince  I  difcovered  that 
a  gummy  extract,  or  gum,  (equally  well  adapted  as  gum  Se- 
negal for  moft  purpofes  in  which  that,  article  is  employed,) 
Was  to  be  procured,  by  an  eafy  procefs,  from  the  plant  called 
in  botany  lichen,  or  the  mofs  wiv.ch  grows  on  trees  and 
hedges  ;  to  be  had  in  considerable  quantities  in  many  parts  of 
this  country,  and  (till  in  mueh  greater  abundance  in  Sweden, 
Norway,  and  in  the  northern  parts  of  America. 

At  the  time  I  made  this  dilcovery  other  objects,  apparently 
more  important,  occupied  my  attention;  but  having,  fome 
months  ago,  been  informed  that  foreign  gums  had  rifen  to 
fuch  a  priee  as  to  'hear  hard  on  fever.il  branencs  of  manufac- 
ture, I  again  turned  my  attention  to  the  preparation  of  gum 
from  the  lichen,  and  can  now,  with  confidence,  inform  you 
that  it  aofwers  equally  well  as  gum  Senegal  for  your  branch 
of  manufacture.  I  intended  ai  one  time  to  have  taken  out 
patents,  but  have  now  come  to  the  deiermmation  of  lavmg 
my  invention  open,  for  the  benefit  of  the  calico  printers  and 
other  conlumerjj  of  gum. 

T3  With 
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With  this  view,  I  invite  you  to  meet  me  at  the  Black  Bull 
inn,  Glafgow,  at  twelve  o'clock,  on  Tuefday  the  28th  cur- 
rent, when  famples  of  the  raw  material  and  prepared  gum 
extract  fliall  be  mown  you;  directions  given  how  to  prepare 
it,  as  well  as  information  from  whence  a  fufficient  fupply  of 
the  raw  material  is  to  be  had. 

My  life  has,  in  a  great  meafure,  been  fpent  in  purfuits 
which  appeared  to  me  calculated  to  advance  the  manufac- 
tures, commerce,  and  agriculture  of  my  country :  to  the 
attainment  of  thefe  objects,  it  is  well  known,  I  havefacrificed 
what  fortune  I  pofleued.  It  would  therefore  be  affectation, 
in  me  to  fay,  that  I  am  independent  of  fuch  pecuniary  re- 
compense as  the  communication  offered  to  be  made  may  be 
thought  deferving  of.  This  I  leave  to  yourfelves,  and  to  the 
other  calico  printers  and  confumers  of  gum  in  Great  Britain 
and  Ireland.  Exclufive  of  any  confiderations  perfonal  to 
myfelf,  it  gives  me  fatisfadtion  that  I  have  been  able  to 
render  you  independent  of  foreign  nations  for  the  fupply  of 
an  article  fo  indifpenfably  neceffary  for  your  manufacture, 
and  that  at  a  rate  not  exceeding  i  -12th  part  of  the  prefent 
price  of  gum  Senegal. 

I  am,  gentlemen, 

Your  obedient  fervant, 

DUNDONALD. 

Lord  Dundonald's  Gum  Subjlitute. 

Glafgow,  May  7,  iSor. 

AT  a  meeting  of  calico  printers,  called  by  public  adver- 
ti  Cement,  to  confidcr  of  a  plan  of  recompenfe  to  the  earl  of 
JDundunald,  for  laying  open,  in  the  handfome  manner  he 
has  done,  his  difcovery  of  a  fubftitute  for  gum  Senegal  and 
other  gums,  James  M'Dowall,  Efq.  in  the  chair,  the  meet- 
ing came  unanimouily  to  the  following  refolutions : 

1  ft,  That  the  difcovery  of  the  ufe  of  lichen,  &c.  as  a  fub- 
ftitute for  gum,  is  likely  to  be  of  great  advantage  to  calico 
printers,  and  of  national  importance. 

2dly,  That  Lord  Dundonald  mould  be  liberally  rewarded 
for  that  difcovery;  and  that  an  annual  fum  per  table,  and 
prefles  that  ufe  gum,  is  conndered  by  the  meeting  as  the  belt 
and  moft  certain  method  of  recompenfe. 

3dly,  That  the  meeting,  either  by  themfelves  or  in  con- 
junction with  others,  are  willing  to  fupport  Lord  Dundonald 
in  an  application  to  Parliament  for  an  a 61  to  fecure  to  his 
Jordlhip  the  benefit  of  this  difcovery  on  fuch  conditions  as 
may  be  previously  agreed  to. 

UBS  M'Dowall,  Praefes. 
Statement:. 
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Statement  of  the  Benefits  and  Advantages  to  enfue  to  Indi^ 
viduals  and  to  the  United  Kingdom  of  Great  Britain  and 
Ireland,  from  Lord  Dundonald's  DiJ'covery  of  extracting 
Gum  from  the  Lichen  or  Tree  M'jJs,  as  a  Suhjlitute  for 
Gum  Senegal  and  other  foreign  Gums, 

GUM  Senegal,  or  other  foreign  gums,  have  hitherto  been 
indifpenfably  requisite  for  printing  7ine  goods,  and  thole  of 
light  (hades  of  colour. 

No  proper  fubftitutc  had  been  found  to  anfwer  for  this  part 
of  calico  printing  until  Lord  Dundonald  difcovered  the  pre- 
paring gum  from  the  lichen. 

Gum  Senegal,  and  foreign  gums,  are  at  times  fcarce,  and 
difficult  to  be  procured. 

The  fettlemcnt  of  Senegambia  belongs  to  \he  French : 
they  have  a  monopoly  of  gum  Senegal.  The  price  lince  the 
war  has  rifen  from  150/.  to  400/.  per  ton. 

Gum  from  the  lichen  may,  all  charges  included,  be  pre- 
pared at  i-i4th  part  of  the  prefent  price  of  gum  Senegal, 
and  at  i-6th  of  the  peace-time  price. 

The  united  kingdoms  may  now  be  faid  to  be  independent 
of  foreign  (tates  for  the  gum  requifite  for  their  manufactures, 
fuch  as  calico  printing,  preparation  of  ink,  ftaining  and  ma- 
nufacture of  paper,  drefling  and  ftiffening  filks,  &c.  &c. 
And,  in  confequence  of  Lord  Dundonald's  difcovery,  large 
funis  of  money,  formerly  lent  abroad  for  the  purehafe  of 
gum,  will,  in  future,  be  faved. 

Starch  and  wheaten  flour  have  hitherto  been  ufed  as  cheap 
fubftitutes  for  gum  in  printing  coarfe  goods,  or  to  fix  on  other 
printed  goods,  the  mordants,  and  fome  of  the  dyeing  mate- 
rials, for  deep  (hades  of  colour.  But  there  is  now  reafon  to 
expect,  as  gum  from  the  lichen  will  cod  lefs  than  thofe  arti- 
cles, particularly  (larch,  it  will  be  ufed  in  their  ftead,  and  fo 
prove  the  means  of  faving  or  ^economizing  a  considerable 
portion  of  wheat  and  wheaten  fjour  at  prefent  confumed  in 
calico  printing. 

The  collecting  the  lichen  from  the  foreft  and  fruit  trees 
and  hedges,  will  give  employment  to  a  number  of  poor 
people,  principally  women  and  children. 

A  cheap  fupply  of  gum  from  the  lichen  may,  perhaps,  in 
feveral  manufactures,  fupcrfede  the  ufq  of  the  higher  priced 
article  of  glue  or  (ize,  which  often  has  a  very  difagreeable 
Imell. 

Gum  from  the  lichen  may,  perhaps,  be  ufed  as  a  dreffing 
in  weaving,  particularly  fine  good?,  either  by  itfelf  or  when 

T  4.  made 
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made  into  a  kind  of  (bap,  according  to  directions  given  in  a 
feparate  publication. 

Lallly,  It  is  probable  that  all  the  benefits  to  enfue  from 
the  difcovery  of  procuring  gum  frpiu  the  lichen  may  not  yet 
have  occurred,  it  being  well  known  that  there  is  no  art  or 
difcovery  that  is  not  the  parent  or  filler  of  fome  other. 

Statement  of  the  Expevfes  of  collecting  the  Lichen  or  Tree ' 
Mofsi  preparing  the  Gummy  Extract,  and  Amount  of  the 
Saving  to  accrue  to   Calico  Printers  hy  ufing  it  as  a  Syb- 
flitute  for  Gum  Senegal,  reckoning   Gum  Senegal  at  dif- 
ferent Prices,  from  /k  to  20I.  per  cwt.  r t  Sf    J9 
To  gathering  j  cwt.  of  lichen,  at  2d.  per  lb.  0188 
To  carriage,  on  an  average  diitance  of  30  miles,"} 

at  2s.  per  cwt.  /  -  -  J  ■ 

To  7lb.  pearl  allies,  at  56s.  per  cwt.  -  036 

To  boiling  ditto,  fay  half  the  price  of  gathering  094 

1  i.3    6 

But  fay  the  lichen  cod  in  gathering  3d.  then  ^ 
there  falls  to  be  added  -  -  5 
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But  with  a  view  to  a  comparative  itatement  with  gum  Se- 
negal, this  mull  be  reduced  i-3d,  as  a  cwt.  of  dry  lichen  has 
been  found  to  do  as  much  work,  in  calico  printing,  as  one 
cwt.  and  a  half  of  gum  Senegal. 

In  all,  the  value  of  the  gum  extract,  on  which  a  compa- 
rifon  is  to  be  made,  after  deducting  one-third,  will  only 
coft,  fay  29  j. 

Thus,  when  o-um  Senegal  is  at  20/.  1  .u    r,i    . 

per  cwt.  a  fubftitute  iftUe  had  at  j  It14*  of  that  Flce- 
When  at  £.  15,  at         ]-ioth 
'£*,  10,  at         i-7th 
£.    7,  at         1.5th; 
And,  on  an  average  of  the   peace  and  war  time  prices,  at 
J -Oth  of  the  price  of  gum  Senegal. 

An  individual  in  the  calico  printing  line  informed  Lord 
Dundonald,  laft  November,  that  at  the  then  prices,  viz.  15/. 
per  cwt.  the  fupply  of  gum  Senegal  for  his  works  coil  him 
upwards  of  5000/.  per  annum. 

Say  -  £*5000 

An  equal  quantity  of  gum  from  the  lichen,  at? 

the  price  dated,  would  coft,  fay  -  3  ^ 

In  all,  a  faving  annually  of  £.  4500 

And 
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And  fuppofing  too  tables  or  preffes  ufing  gum,  there  would 
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ual  Paving  of  45/.  per  table;  or  an  annual  faying" 
of  22 /.  10  s.  when  gum  fell  to  the  peace-time  priee  or 
7/.  10s.  per  ewt. 

Directions  by  Lord  Dundonald  for  extracting  Gum  from  tb$ 
Lichen  or  Tree  Mofs,  &c. 

IT  does  not  appear,  from  fueh  trials  as  Lord  Dundonald 
has  hitherto  made,  that  there  is  any  very  great  difference  in 
the  produce  of  gum  from  the  lichen  collected  from  different 
trees  or  (limbs:  all  of  them  anfwer  equally  well  for  yielding 
a  gum  fit  for  calico  printing.  The  lichen  is  mod:  abundant 
on  the  trees  which  grow  in  a  poor,  ftiffcl&y  foil,  particularly 
if  (ituated  at  fome  confiderable  height  above  fea  level.  It 
fhould  be  pulled  in  dry  weather,  otherwife  it  is  apt  to  break 
in  the  pulling;  befides,  in  this  cafe,  requiring  to  be  dried 
before  it  can  with  fafety  be  laid  up  in  the  ftorehoufe,  where, 
if  put  in  dry,  it  may  be  kept  for  years.  Should  a  iufneicnt 
quantity  of  it  not  be  found  in  this  country,  it  may  be  had 
in  almoft  unlimited  abundance  in  Sweden,  Norway,  and  m 
the  northern  parts  of  America,  where  it  grows  to  the  length 
of  from  a  foot  to  eighteen  inches,  and  preffing  the  branches 
of  the  tree  by  its  weight.  There  is,  however,  every  reafon  to 
believe  that  a  fufficient  quantity  is  to  be  had  in  this  country. 
According  to  information  from  Dr.  Brown,  lecturer  on  bo- 
tany, it  takes  three  or  four  years  in  coming  to  maturity  or 
its  full  fize,  fo  that  a  crop  from  the  fame  tree  may  be  had 
every  fourth  year. 

The  lichen  does  not  confift  entirely  of  a  gummy  matter. 
There  is  the  outer  fkin  or  cuticle,  below  that  a  green  refinous 
matter:  the  remainder  of  the  plant  confjds  of  partly  guru, 
partly  a  matter  fomevvhat  analogous  to  animal  fub fiances, 
and  a  fmall  proportion  of  fibrous  matter,  which  cannot  be 
diflblved  by  boiling,  or  the  action  of  alkaline  falts. 

The  tirft  procefs  in  preparing  gum  from  the  lichen  is  to 
free  it  of  the  outer  (kin  of  the  plant  and  the  refinous  matter. 
This  is  done  by  fcalding  the  lichen  two  or  three  times  with 
boiling-  water,  allowing  it  to  remain  fo  long  in  the  water  as, 
by  absorbing  it,  to  fweil  :  in  doing  this  the  fkin  cracks  and 
comes  off  along  with  the  greateii  part  of  the  refinous  matter. 
Or  it  may  be  treed  from  them  by  gently  boding  the  lichen 
for  about  fifteen  or  twenty  minutes,  then  warning  it  in  cold 
"water,  laying  it  afterwards  upon  a  ftone  or  brick  floor,  w  here 
it  fhould  lie  for  ten  or  twelve  hours,  or  perhaps  more.  The 
reafon  for  this  is,  that  the  expofure  for  that  time  to  air 
greatly  facilitates  the  fubfequent  extraction  of  the  gum. 

4  The 
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The  fcalded  lichen  is  then  to  he  put  into  a  copper  boiler 
with  a  due  proportion  of  water,  fay  three  Scotch  pints,  or 
two  wine  gallons,  to  every  pound  of  lichen,  and  boiled  during 
four  or  five  hours,  adding  about  half  an  ounce  or  three  quar- 
ters of  an  ounce  of  foda  or  pearl-afhes  for  every  pound  of 
lichen  ;  or,  inftead  of  thefe  falls,  about  half  an  Englifh  pint 
of  volatile  alkali.  The  boiling  mould  be  continued  until  the 
liquor  acquires  a  confiderable  degree  of  gummy  confidence. 
It  is  then  to  be  taken  out  of  the  boiler,  allowed  to  drain  or 
drip  through  a  wire  or  hair  cloth,  or  fearfe.  The  refiduum 
to  be  put  into  a  hair  cloth  bag  or  bags,  and  to  be  fqueezed 
in  a  prefs  fimilar  to  that  which  is  ufed  by  the  melters  or 
rinders  of  tallow. 

The  firft  boiling  does  not  extract  the  whole  of  the  gum. 
The  lichen  fhould  be  boiled  a  fecond  and  even  a  third  time, 
repeating  the  procefs  as  above  defcribed,  diminifhing  at  each 
procefs  the  quantity  of  water  and  the  quantity  of  alkali,  which 
a  little  experience  will  foon  point  out.  When  three  boilings 
are  employed,  the  gummy  extract  of  the  laft  boiling  fhould 
be  kept  for  the  firfl  boiling  of  a  frefh  batch  of  lichen.  The 
extract  proceeding  from  the  firfl  and  fecond  boilings  mould 
be  mixed  together,  and  evaporated  to  the  confluence  necef- 
fary  for  block  or  prefs  printing.  The  evaporating  veffels 
fhould  be  of  tin  or  thin  lead,  placed  over  a  range  of  ftoves, 
and  moderately  heated  by  fire  or  the  fleam  of  water.  It  has 
been  neglected  to  flate,  that  before  evaporating  the  gummy 
extract  to  the  confidence  neceffary,  it  fhould  be  kept  ten  or 
twelve  hours,  fo  as  to  allow  the  fediment  or  dregs  to  fubfide. 
The  clear  liquor  may  either  be  drawn  oflby  a  fyphon,  or  the 
dregs  may  be  drawn  off  by  a  cock  at  the  bottom  of  the 
wooden  vefTel ;  the  bottom  of  which  fhould  be  made  {loping, 
higher  at  the  back  than  the  fore  part,  in  order  that  the  dregs 
may  run  more  completely  off.  The  proportion  of  gummy 
matter  remaining  in  the  dregs  may  be  got  off  by  mixing 
them  with  a  due  proportion  of  boiling  water,  allowing  the 
liquor  to  clear,  and  proceeding  as  above  directed,  employing 
this  weak  folution  for  boiling  the  next  batch  of  lichen. 

The  refiduum  of  the  lichen,  after  the  third  boiling,  con- 
fifts  of  a  matter  fomewhat  analogous  to  that  of  animal  mat- 
ter, together  with  a  proportion  of  the  fibrous  matter  of  the 
plant,  ^From  the  animal  matter  a  kind  of  foap  may  be  made. 
The  procefs  is  as  follows : 

Let  a  fmall  proportion  of  pounded  refin  be  difiblved  by 
boiling  in  a  folution  of  alkaline  falts.  When  the  refin  is 
difiolved,  put  in  a  certain  quantity  of  the  refiduum  of  the 
[fclh  1  Jiuiiiue  the  boiling  uniil  this,  laft  article  is  pretty 

well 
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well  diffolved.  Then  add  about  a  pound  or  a  pound  and  a 
half  of  white  foap,  fhaved  down  or  cut  into  thin  dices,  to 
every  ten  pounds  weight  of  the  refiduum  of  the  lichen.  Con- 
tinue the  boiling  until  the  white  foap  is  fully  dififolved.  Then 
pafs  the  foapy  folution  through  a  hair  fieve  or  hair  bag.  Let 
the  foap  pan  then  be  cleaned  out,  and  the  foapy  folution  re- 
turned to  the  pan,  to  be  boiled  to  the  confidence  neceflary. 
A  kind  of  foap  very  (imilar  to  this  may  be  made  from  fea 
weed,  as  well  as  from  feveral  other  articles.  Of  this  and  of 
other  matters  highly  important  to  calico  printers,  a  more  full 
and  detailed  account  will  be  given  in  a  future  publication. 
When  gum  from  the  lichen  is  to  be  employed  for  making 
ink,  manufacturing  and  ttaining  paper,  and  for  (lifTening 
filks,  crapes,  and  gauzes,  it  mould  be  extracted  from  the 
lichen  without  employing  any  alkaline  falts,  continuing  the 
boiling  or  digeftiot)  longer,  and  with  a  moderate  degree  of 
heat,  in  which  cafe  the  gummy  extract  will  be  nearly  co- 
lourlefs.  When  volatile  alkali  is  ufed,  the  boiler  fhould  be 
of  iron,  as  volatile  alkali  acls  on  copper. 

[We  have  not  yet  learnt  the  ifliie  of  the  negotiation  be- 
tween Lord  Dundonald  and  the  calico  printers  in  Scotland; 
but  we  underftand  his  Iordfhip  has  taken  out  a  patent  for  his 
invention  for  England.] 


XLVIIT.  An  Effay  on  Bleaching;  with  the  Defcription  of  a 
new  Method  of  Bleaching  by  Steam  according  to  the  Pro- 
cess of  C.  Ciiaptal  ;  and  on  its  application  to  the  Arts. 
By  R.  O'Reilly,  of  the  Academy  of  Bologna,  Member 
of  the  Lycawm  of  the  Arts,  £#j. 

[Concluded  from  p.  264.] 

Befloration  of  Booh,  and  whitening  Prints. 

X  HE  oxygenated  muriatic  acid  has  the  property  of 
whitening  paper  without  altering  its  texture.  Chaptal  iirft 
made  known  the  procefs  for  this  purpofe,  which  is  valuable 
for  reftoring  old  books,  and  prints  ftained  with  fmoke.  His 
procefs  ha*  even  been  executed,  with  aftonifhing  fuccefs,  by 
Vialard  and  Heudier:  when  the  leaves  are  not  too  much  de- 
compofed  by  time,  the  oxygenated  liquor  or  the  acid  gas  is 
employed.  Immerfiou  in  the  liquor  is  to  be  preferred,  as 
being  more- expeditious. 

[The  author  here  gives  C.  Chaptal's  procefs,  for  which  fee 
Philofophical  Magazine,  Vol.  II.  p.  28.     Inftead,  however, 
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■of  directing  the  cylindrical  glafs  veflel,  in  which  torn  and 
patted  prints  arc  put  when  cleaned,  to  be  inverted  on  water 
charged  with  materials  fit  for  extricating  the  oxygenated  mu- 
riatic acid  gas,  his  recipe  directs  the  materials  to  be  put  in 
the  bottom  of  the  jar  itf'elf,  which  is  certainly  better.  Great 
accuracy,  however,  is  neceflary  in  the  doles  and  in  the  con- 
dueling  of'  the  procefs,  otherwife  the  texture  of  the  paper  may- 
be deftroyed.] 

Bleaching  by  the  oxygenated  Muriatic  Acid  and  Pota/h. 

The  fuftbeatino-  emanation  of  the  gas  has  rendered  it  necef- 
fary  to  employ  potafh  in  the  liquor;  Dut  this  mixture,  though 
it  enabled  the  workmen  to  manage  the  fluffs  without  incon- 
venience, occasioned  an  outlay  of  money  for  the  alkali,  and 
weakened  the  deter five  quality  of  the  oxygenated  muriatic 
acid.  It  is  a  fact  well  known,  that  a  folution  of  oxvgenated 
muriate  of  potafh  does  not  bleach  goods,  yet  it  differs  from 
the  oxygenated  muriatic  acid  ley  only  by  having  the  alkali  in 
it :  it  is,  then,  incontestable  that  the  acid  liquor  lofes  its  pro- 
perty of  deftroying  the  colouring  matter  of  vegetables  in  pro- 
portion as  it  is  neutralized  by  potaft). 

Not  with  (laud  ing  the  truth  of  this  obfervation,  it  is  proper 
to  fay  a  few  words  refpecting  the  method  of  compofmg  this 
Icy  :  the  proportion  of  the  alkali  in  general  is, 
8  parts  (in  weight)  of  fea  fait, 
60  parts  of  concentrated  fulphuric  acid, 
30  parts  of  manganefe, 
20  parts  of  potafh. 

The  fubfequent  preparations  and  manipulations  are  exactly 
the  fame  as  thofe  I  above  defcribed  :  it  will  however  follow, 
from  the  obfervation  I  have  made,  that  the  diminution  of 
the  detergent  force  by  the  alkaline  mixture  will  render  a  great 
many  more  manipulations  neceffary ;  and  if  we  add  a  com- 
parative calculation  of  the  two  operations,  it  will  J)e  found, 
without  including  the  expenfe  of  diftilling  the  oxygenated 
muriatic  acid,  which  is  the  fame  in  either  procefs,  there  will 
be  a  iaving  of  more  than  forty-five  per  cent,  beiides  the  extra 
manipulations,  in  not  employing  alkalies.  We  here  fubjoin, 
a  comparative  calculation. 

With  Alkali.  '  franco 

8  lb.  marine  fait,  at  15  cents,  per  lb.  12 

60  ditto  fulphuric  acid,  at  65  cents.  39 

30  ditto  manganefe,  at  20  cents.           -  6 

20  ditto  potafh,  at  75  cents.              -  15 

A* 
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As  the  ley  lofes  its  force  by  the  addition  of  potafh,   this 
lots   may  be  eftimated   at  15   per  cent.,  or  10  f.  80  cents. , 
which  mud:  be  added  to  the  preceding  72  francs,  making 
icr  82  f.  80  cents. 

Without  Alkali. 

f  nines. 
80  lbs.  of  fea  fait,  at  15  cents,  per  lb.  T3 

60  ditto  fulphuric  acid,  at  65  cents.  39 

30  ditto  manganefe,  at  20  cents.         -  6 

57 
The  difference  between  thefe  two  procefTcs  is  coflfiderable. 

Of  Bleaching  with  oxygenated  Muriates. 

This  method  was  fir  ft  thought  of  in  Ireland.  The  fub- 
ftance  employed  is  the  oxygenated  muriatic  acid  combined,  aS 
we  have  faid,  with- earthy  or  faline  bales.  Calcareous  earths, 
fuch  as  lime  and  chalk,  are  thofe  ufed  in  general ;  magnefia 
is  too  dear,  and  the  rarity  of  barytes  and  ftrontian  will  ex- 
clude them  for  fome  time  from  our  m an u factories.  A  di- 
ftilling  apparatus  of  lead,  fuch  as  we  have  already  alluded  to, 
(p.  259,)  is  employed.  A  tube  /,  (fee  Plate  IV.  the  lower- 
molt  figure)  three  inches  in  diameter,  riles  from  the  top  of 
the  alembic  gg,  and  proceeds  to  the  bottom  of  a  leaden  re- 
lervoir  ?n,  capable  of  containing  about  15  gallons,  two-thirds 
of  which  are  filled  with  water.  Another  tube  n,  of  the  fame 
dimensions,  alfo  of  lead,  the  orifice  of  which  is  above  the 
level  of  the  water,  rifes  from  the  refervoir  m9  and  enters  the 
tub  0,  ©,  in  which  the  liquid  oxy-muriate  of  lime  is  prepared. 
This  tub  muft  be  large  enough  to  contain  twelve  barrels,  or 
about  1500  (Englifh)  gallons  of  water:  80  pounds  of  lime, 
flaked  in  the  air  and  well  pulverized,  is  introduced  into  it : 
the  fides  of  this  tub  are  furnifhed  with  fhelves  or  a  grating, 
q  q  y,  which  projects  in  the  infide/while  the  arms  of  the  agi- 
tator /,  to  which  a  rotatory  motion  is  communicated,  move 
between  the  (helves,  and  conftantly  ftir  the  liquor  :  this  dif- 
pofilion  is  indifpenfable  to  prevent  the  lime  from  being  pre- 
cipitated before  its  faturation,  and  to  prefent,  by  renewing 
them,  the  greateit  number  of  furfaces  poilible  to  the  action 
of  the  acid  gas.  The  ufe  of  the  intermediate  refervoir,  vi,  is 
to  arreft  the  portion  of  the  muriatic  acid  gas  which  efeapes 
during  the  commencement  of  the  operation  without  being 
oxygenated,  and  alfo  any  fulphuric  acid  which  may  chance 
to  pal's,  and  which  would  hurt  the  procefs  if  it  were  furTered 
to  be  introduced  into  the  tub  0, 0,    The  property  which  the 
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muriatic  acid  has  of  eafily  combining  with  water,  facilitates 
its  condenfalion  by  the  intermediate  refervoir. 

By  drawing  out  a  little  of  the  ley  from  time  to  time  one 
may  know  when  the  liquor  in  the  tub  is  faturated.  When 
it  fuffers  the  lime  introduced  to  be  precipitated,  the  operation 
is  terminated.  This  oxy-muriate  of  lime  is  drawn  off  from 
its  depofit,  and  it  is  then  fufficiently  concentrated  to  be  em- 
ployed for  breaching  when  diluted  with  three  times  its  volume 
of  water. 

This  liquor  is  found  to  be  preferable  to  the  oxygenated 
muriatic  acid  and  potafh.  At  the  jxreat  bleach-fields  in  Ire- 
land, four  leys  of  potafh  are.  applied  alternately  with  four 
weeks  expofure  on  the  grafs,  two  imoiernqna  in  the  oxygen- 
ated muriate  of  lime,  a  ley  of  potafh  between  the  two,  and 
the  expofure  of  a  week  on  the  grafs  between  each  ley  and 
the  immerfions.  During  fummer,  two  leys  and  fifteen  days 
expofure  are  fufficient  to  prepare  cloth  for  the  action  of  the 
oxygenated  muriate;  then  three  alternate  leys,  with  immer- 
fions in  the  liquor,  will  be  fufficient  for  complete  bleaching: 
nothing  then  will  be  neceffary  but  to  wind  the  cloth  through 
the  fulphuric  acid. 

Bleaching  by  calcareous  Sulphuret. 

In  all  the  proceffes  for  bleaching  which  I  have  hitherto 
defcribed  it  is  leen  that  potafh  acts  a  diftinguifhed  part,  either 
as  an  auxiliary  or  a  principal  agent.  To  find  a  deterfive  fub- 
itance  which  might  be  a  fubltitute  for  it,  was  an  object  of 
the  utmoft  importance.  Kirwan  fufpeeted  that  it  would  be 
found  in  the  fulphuret  of  lime,  and  his  opinion  was  con- 
firmed by  Higgins. 

Repeated  trials,  and  the  moft  evident  fuccefs,  have  proved 
the  advantage  of  employing  this  method,  and  the  poftibility 
of  bleaching  completely  by  condenfing  the  muriatic  acid  with 
the  fulphuret  inftead  of  potafh.  The  procefs  with  the  ful- 
phuret of  lime  is  attended  with  fome  advantages  peculiar  to 
itfelf.  In  the  firft  place,  quicklime  and  crude  fulphur  are 
matters  which  can  be  procured  at  a  cheap  rate,  especially 
when  the  latter  enters  into  the  mixture  in  fmall  quantity : 
feeondly,  their  combination  is  effected  in  the  eafiefl:  and  moft: 
expeditious  manner,  and  may  be  comprehended  and  executed 
by  any  common  workman  :  the  application  being  then  made 
by  immerfing  the  cloths  cold,  there  is  a  complete  faving  of 
fuel,  and  no  rifk  is  incurred  either  from  the  ignorance  or  negli- 
gence of  the  workman,  as  the  ley  does  no  injury  to  the  ftuffs. 

The  fulphuret  of  lime  is  prepared  in  the  following  manner: 
Take  4  pounds  of  finely  pulverized  fulphur,  20  pounds  of 

flaked 
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flaked  lime  fifted,  and  1 6  gallons  of  water.  When  the  whole 
is  well  mixed,  it  niuft  be  kept  in  a  (late  of  ebullition  for  half 
an  hour,  flrongly  itirring  it  feveral  times.  When  the  ebul- 
lition fubfides,  the  folution  of  the  fulphuret  becomes  clear : 
the  liquor  may  be  drawn  off  from  the  infoluble  depofit  by 
means  of  a  fyphon  *.  The  liquor  will  have  the  colour  almoft 
of  fmall  beer,  but  is  not  quite  fo  tranfparent. 

Sixteen  gallons  of  water  mud  ftill  be  poured  over  the  de- 
pofit, to  take  away  entirely  the  remaining  fulphuret.  When 
the  liquor  becomes  clear,  (it  muft  firft  be  well  fhaken,)  it  is 
drawn  off  and  mixed  with  the  former :  to  this  mixture  of  the 
two  liquors  33  gallons  of  water  are  to  be  added,  in  order  te» 
reduce  it  to  the  degree  of  ftrength  neceffary  for  the  immerfion 
of  cloth. 

Making  allowance  for  the  water  evaporated,  and  for  that 
retained  by  the  precipitate,  there  ought  to  remain  60  gallons 
of  liquor  produced  by  the  four  pounds  of  fulphur. 

The  cloth  freed  from  the  weaver's  drefling  muft  then  be 
immerfed  for  twelve  or  thirteen  hours  in  the  folution  of  ful- 
phuret, and  be  then  rinfed  in  running  water.  When  dry, 
it  is  immerfed  for  twelve  or  fourteen  hours  in  a  folution  of 
oxygenated  muriate  of  lime  prepared  as  I  have  defcribed,  and 
it  muft  then  be  waftied  and  dried  as  before.  The  operation 
muft  be  repeated  fix  different  times;  that  is  to  fay,  there 
muft  be  fix  immerfions  in  each  liquor,  which  will  be  fuffi- 
cient  for  bleaching  it  completely.  Cloths  boiled  fix  times  in, 
a  ley  of  potafti,  and  immerfed  as  many  times  in  oxygenated 
muriatic  acid,  were  not  whiter  than  thofe  bleached  by  the 
new  method. 

The  cloth,  indeed,  after  the  three  firft  times  it  was  boiled 
in  the  ley  of  potafh,  feemed  a  little  whiter  than  thofe  im- 
merfed as  many  times  in  the  fulphuret :  but  towards  the  end 
of  the  operation,  when  the  cloth  was  completely  bleached, 
the  advantage  was  in  favour  of  the  fulphuret,  or,  at  leaft,  the 
difference  was  not  fenfible.  The  cloths  whitened  by  potafti 
feemed  more  meagre  than  thofe  which  had  been  treated  by 
the  fulphuret,  and  fupported  the  proof  of  being  boiled  with 
foap  better  than  others  3  though  the  latter  had  acquired  in 
fome  inftances  a  flight  yellowith  (hade,  which,  however,  dif- 
appeared  after  fix  or  feven  days  expofure  on  the  grafs. 

An  experiment  has  been  tried  on  the  effect  of  fulphuret 
cold  and  warm,  but  the  difference  was  fo  little  that  it  did 

*  Though  lime  is  one  of  the  condiment  parts  of  the  fulphnret,  as  it  i« 
intimately  united  to  fulphur,  it  has  no  longer  the  properties  of  iime.  fcr 
the  fame  reafen  that  the  f«;pkioic  acid  in  the  /  tybatc  of  fiotajb  hfc$  no 
longer  the  properties  w:  .;;*t  acid, 
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not  deferve  to  be  taken  into  confideration.  Cloths  immerfed 
m  the  [ulphuretj  and  then  boiled  in  a  ley  of  potafh,  and  af- 
terwards introduced  into  the  oxygenated  liquor,  are  whiter 
than  after  they  have  been  fubjec.ted  to  two  immerfions  in  the 
fulphttretj  arid  been  made  to  pafs  through  the  ley:  thus  the 
two  fu.b  trances  feemfcd  defirous  of  co-operating.  Two  fuc- 
eefTive  imrrierfions,  however,  in  the  fuiphuret,  before  being 
immerfed  in  the  oxygenated  liquor,  produced  a  better  effect 
than  one  immerfion ;  which  is  not  the  cafe  with  potafh. 

It  is  of  importance  to  obferve,  that  fluffs  are  always  and 
invariably  thicker  and  more  fwelled  up  when  they  come  from 
the  fuiphuret  of  lime  than  after  they  have  been  fubjecled  to 
the  ley  of  potafh  ;  and  they  continue  to  retain  thefe  qualities 
even  after  they  have  t>een  wafhed,  and  dried  on  the  grafs. 
The  fuiphuret  opens  the  fibres  of  the  cloth  better  and  more 
fpeedily  than  potafh,  by  foftening  them,  and  rather  by  mak- 
ing them  fvvel!  up>  than  by  diffolving  the  extraclo-mucous  or 
colouring  matter.  This  may  ferve  to  explain  why  potafh 
produces  a  better  effeel:  on  cloth  -when  it  has  been  before 
immerfed  in  a  folution  of  fuiphuret  of  lime. 

The  proprietors  of  bleach -fields,  who  perfift  in  not  making 
ufe  of  the  oxygenated  muriatic  acid,  but  who  bleach  in  the 
open  air,  may  perhaps  derive  fome  advantages  from  this  pro- 
cefs,  if  they  ufe  fuiphuret  of  lime  and  potafh  either  con- 
joint!^ or  feparately.  The  advantage  and  faving  of  expenfe 
which  refult  from  fuiphuret  of  lime  are  evident :  for  ten  years 
the  price  of  foda  and  potafh  has  been  executively  dear,  and 
has  always  increafed.  In  all  Europe,  at  prefent,  the  latter 
article  colls  about  70  francs  (about  2/.  18s.)  per  hundred 
weight;  and  foda  is  nearly  a  third  lefs.  Sulphur  may  be 
eftimated  at  25  or  30  francs;  on  the  other  hand,  lime,  as  it 
is  every  where  found,  cofts  very  little;  the  price  of  this  de- 
terfive  liquor,  therefore,  will  become  fo  low  that  we  have  no 
coin  fm all  enough  to  reprefent  the  value  of  a  quart  of  it.  The 
truth  of  this  fact  will  appear  by  a  comparifon  with  the  price 
of  common  ley. 

At  large  bleach-fields  the  ley  is  made  by  diffolving  four 
pounds  of  potafh,  or  fix  pounds  of  foda,  in  6b  gallons  of 
water :  fome  employ  a  little  more  :  but  four  pounds  of  potafh 
at  jo  cents,  make  two  francs  80  cents.,  and  a  like  quantity 
of  fulphur  at  25  cents,  makes  one  franc  :  but  this  is  not  all, 
as  there  is  a  faving  in  fuel  as  well  as  of  materials;  no  more 
is  required  than  the  quantity  neceffary  for  boiling  eight  gal- 
lons of  water,  while  the  common  ley  requires  that  64  fhorild 
be  brought  to  the  ftate  of  ebullition.  The  time  requifite  for 
heating  this  mafa  of  water  prefents  alio  a  faving  which  is 

far 
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Far  from  being  a  matter  of  indifference  in  a  large  eft ablifh- 
ment.  To  this  we  may  add,  that  in  the  application  of  thefe 
deterfive  liauors  the  cloth  muft  be  boiled  at  leaft  feven  hours 
in  the  alkaline  ley,  while  the  folution  of  fulphnret  of  lime 
requires  only  half  an  hour;  and  even  if  we  fuppofe  that  pot- 
am  mail  continue  to  be  ufed  along  with  the  fulphuret  of  lime, 
as  is  the  cafe  at  prefent  in  Ireland,  the  faving  will  be  (lill 
very  coniiderable. 

Bleaching  with  Steam, 

The  different  proceffes  which  we  have  hitherto  defcribed 
form  almoft  an  hiiiorical  abridgement  of  the  art  of  bleaching. 
We  have  followed  the  progrefs  of  the  human  mind  5  and, 
indeed,  a  plain  account,  of  the  various  proceffes  and  different 
kinds  of  apparatus  fufficiently  (hows  what  fervice  has  been 
rendered  to  this  important  art  by  modern  chemiftry. 

But  it  flill  remains  to  make  known  a  new  method,  for 
which  we  are  indebted  to  Chaptal.  This  refpectable  chemift 
published,  about  two  years  ago,  a  notice  reflecting  the  method 
of  bleaching  by  fteani ;  a  procefs  brought  to  us  from  the  Le- 
vant fome  time  after  the  introduction  of  that  for  dyeing 
Adrianople  red,  and  which  is  now  ufed  in  the  fouth  of 
France  under  the  name  of  blanchiment  a  la  fum»e.  Till  the 
period  when  Chaptal  was  fo  ditinterefted  as  to  difclofe  it  tor 
the  public,  it  was  a  fecret  the  knowledge  of  which  was  con- 
fined to  a  certain  number  of  manufacturers.  It  was  em- 
ployed only  for  bleaching  cotton  and  cotton  thread  after  the 
manner  of  the  orientals;  but  C.  Chaptal  forefaw,  with  his 
ufual  acutenefs,  the  poffibility  of  applying  this  method  to 
bleaching  linen  and  hemp  thread;  ana  he  invited  manufac- 
turers to  adopt  this  procefs,  in  order  to  improve  it  and  extend 
its  ufe. 

Chaptal's  invitation  excited  feveral  manufacturers  both  in 
France  and  in  foreign  countries.  Almofl:  at  the  fame  time, 
the  effects  of  the  new  method  of  bleaching  were  tried  in  the 
neighbourhood  of  Paris  and  in  Ireland:  the  apparatus  feen 
at  the  cotton  manufactory  of  C.  Bawens,  at  Bons-Hommes, 
near  Paffy,  gives  the  molt  aftoniilring  refults.  It  can  bleach 
from  two  to  three  thoufand  yards  of  cotton  cloth  per  day,  at 
a  price  fo  moderate,  urnX  with  fuch  facility,  that  no  other 
procefs  can  be  compared  to  it.  The  firft  experiment  which 
he  tried  was  made  on  fifteen  hundred  yards  of  cloth  defined 
for  beine;  printed  :  it  exhibited  no  blemifh  or  (hade,  but  was 
all  equally  white. 

His  apparatus  has  a  perfect  refemblance  to  that  defcribed 
by  Chaptal,  and  which  may  be  employed  exceedingly  well 
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alfo  for  bleaching  raw  cotton  or  cotton  thread.  Thbngh  the 
difpofitions  which  we  have  recently  made  prefent  great  ad- 
vantages, yet  as  this  new  art  is,  as  we  may  fay,  only  in  its 
infancy,  we  {hall  defcribe,  in  the  words  of  Chaptal,  an  ap- 
paratus fimilar  to  that  which  C.  Bawens  has  cauled  to  be 
conltrucled. 

"  At  about. the  diflance  of  fixteen  inches  from  the  grate 
of  a  common  furnace,  heated  by  pit-coal,  is  placed  a  copper 
boiler  of  a  round  form,  four  feet  in  diameter  and  eighteen 
inches  in  depth.  The  edges  of  this  boiler,  which  are  about 
feven  inches  in  breadth,  and  turned  backwards,  reft  on  the 
lateral  edges  of  the  brick-work  of  the  furnace.  The  re- 
mainder of  the  furnace  is  of  cut  (lone,  and  forms  an  oval 
boiler,  the  height  of  which  is  fix  feet,  and  the  breadth,  mea- 
sured at  the  centre,  five  feet.  The  upper  part  of  the  boiler 
forms  a  round  aperture,,  the  diameter  of  which  is  eighteen 
inches.  This  aperture  may  be  {hut  by  a  fort  of  moveable 
{tone,  or  a  copper  lid  fitted  to  it.  On  the  edge  of  the  copper 
boiler,  which  forms  the  bottom  of  this  kind  of  digefler,  is 
placed  a  grating  formed  of  wooden  bars,  fo  clofe  to  each  other 
that  the  cotton  laid  upon  it  cannot  fall  through  between 
them,  and  flrong  enough  to  fuftain  the  weight  of  about 
1600  pounds." 

In  the  apparatus  of  C.  Bawens,  the  mode  of  heating  em- 
ployed in  Count  Rumford's  furnaces  has  been  adopted  in 
order  to  fave  fuel.  The  heat  of  the  chimney  is  applied  to 
heat  a  veflel  containing  diluted  fulphuric  acid.  (See  the  three 
uppermoft  figures  of  Plate  IV.) 

The  apparatus  propofed  in  other  countries  afforded  the 
advantage  of  being  able  to  wind  up  the  cloth  in  the  infide : 
it  was,  as  we  may  fay,  the  boiler  of  a  fleam-engine,  with 
its  tubes,  fafety-valves,  and  leather  collars;  but  it  was  ne- 
ceffary  to  introduce  the  ftuffs  at  the  top,  which  is  very  in- 
convenient. 

With  thefe  data,  and  after  having  maturely  reflected  on 
the  means  of  improving  this  apparatus,  I  invented  feveral 
kinds  proper  for  being  applied  to  different  kinds  of  goods. 

The  firft,  which  I  propofed  to  be  executed  at  Jouy,  re- 
prefented  a  chamber,  arched  with  cut  Hone,  fix  feet  eight 
inches  in  length,  three  feet  ten  inches  broad,  and  three  feet 
and  a  half  in  height  above  the  level  of  the  wooden  grate. 
(See  Plate  V.  fig.  1.)  At  one  of  its  extremities  was  a  door,  K, 
two  feet  in  height  and  three  feet  long,  covered  with  a  plate 
of  caft  iron,  in  which  was  a  hole  for  introducing  a  conic 
valve,  kept  in  its  place  by  a  very  powerful  f'crew  and  fpring. 
The  object  of  this  valve  was  to  guard  againft  an  explofion, 

which 
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Which  might  be  occafioned  by  the  extraordinary  'effort  of  the 
fleam ;  an  event  much  to  be  apprehended.  The  door,  which 
was  moveable,  was  fattened  by  ten  bars  and  as  many  fcrews, 
which  preffed  it  againft  the  rabbet  (already  faced  with  tow  or 
moiftened  leather)  until  it  was  fo  clofe  that  none  of  the  fteam 
could  efcape.  For  the  greater  convenience  it  ought  lo  be 
furnimed  with  two  iron  handles,  in  order  that  it  may  be  taken 
off  with  more  eafe. 

The  boiler  E,E,E,  which  forms  the  bottom  of  this  cham- 
ber, and  in  which  the  alkalino-cauftic  ley  is  boiled,  is  18 
inches  in  depth :  its  other  dimenfions  are  four  inches  lefs 
than  thofe  of  the  chamber.  This  diminution  is  deftined  for 
receiving  the  edges  of  the  boiler,  which  thus  ferve  to  fupport 
it,  as  well  as  a  wooden  grate,  over  which  the  workmen  pafs 
during  the  manipulation.  In  the  middle  of  this  chamber  are 
placed  two  reels,  A  and  B,  on  which  are  rolled  up  from  i3 
to  20  pieces  of  cloth.  The  axes  of  thefe  reels  pafs  through 
leather  collars,  which  prevent  the  efcape  of  the  fteam,  and 
the  cloth  is  rolled  up  and  unrolled  by  handles  fixed  on  the 
outride.  A  regulator,  H,  which  communicates  with  the  in- 
fide  of  the  boiler,  indicates  the  height  of  the  ley  and  the  ftate 
of  its  exhauftion.  The  boiler  is  heated  in  the  ufual  manner, 
or  by  Count  Rumford's  plan. 

I  caufed  to  be  conftru&ed  at  Troves  another  apparatus 
deftined  fojr  bleaching  hoftery.  As  thefe  articles  cannot  be 
unrolled,  and  as  heaping  them  together  might  impede  the 
action  of  the  vapour,  I  employed  frames  covered  with  cloth, 
and  placed  at  the  diftance  of  four  inches  above  each  other. 
On  thefe  the  hoftery  was  depofited  in  fuch  a  manner,  that 
the  vapour,  in  rifing  from  the  boiler,  might  penetrate  it  in 
every  part,  deftroy  the  colouring  matter,  and  bleach  it  com- 
pletely. 

Some  new  obfervations  induced  me  to  propofe  for  the 
winding  of  cloth  a  roller,  which  might  be  immerled  at  plea- 
fure  in  the  boiler  in  order  to  moiften  the  cloth  from  time  to 
time.  All  thefe  kinds  of  apparatus  will  be  explained  here- 
after. 

Having  thus  fpoken  of  the  inftruments  employed  in  this 
new  art,  I  {hall  examine  the  principles  on  which  it  is  found- 
ed, and  delcribe  the  bed  method  of  bleaching  by  this  procefs. 

The  bleaching  of  vegetable  fubftances  depends  on  the  de- 
ftru&ion  of  their  colouring  principle  by  the  combined  action 
of  the  air,  moifture,  and  light,  or  rather,  by  the  united  in- 
fluence of  thefe  principles  to  alter  their  natural  colour. 

Alkalies  have  on  the  colouring  matter  of  vegetables  an 
a&ion  which  produces  the  effecl;  of  a  real  combuftion.  Were 
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we  intimatclv  acquainted  with  the  natulre  of  potafli  and  foua, 
we  might  be  able  to  explain  the  caufe  of  this  burning  ;  but  It 
is  furlieient  for  us  at  prcfent  to  know  the  ejf'etl.  The  ex* 
pofure  of  vegetable  matters  on  the  grafs  fubjecls  them  to 
the  action  of  the  folar  rays ;  and  moiftening  them  during 
their  expofure  facilitates,  with  the  vaporization  of  the  water,^ 
the  emanation  of  the  carbonic  acid  formed  by  the  oxygen  of 
the  atmofphere,  which  combines  with  the  carbon  reiulting 
from  the  alkaline  eombuvtion.  It  even  agrees  pretty  well 
with  theory,  in  terminating  the  procefs  of  bleaching,  to  im- 
merfe  the  cloth  and  thread  in  lour  milk,  acidulous  liquors, 
or,  what  is  more  convenient,  very  weak  fulphuric  acid. 

In  proportion  as  the  alkali,  during  Lie  full  immerfion, 
dellrovs  the  colouring  matter,  the  oxygen  of  the  atmofpherey 
or  that  hmnlhcd  by  the  oxygenated  muriatic  acid,  joins  that 
earbonized  matter,  and  forms  carbonic  acid,  which  after- 
wards refolves  itielf  into  gas.  This  is  contained  the  more 
in  the  principles,  as  the  bafes  of  all  the  acids  are  infallible  in 
water;  but  when  the  combination  takes  place  between  the 
carbon  and  the  oxygen,  it  immediately  becomes  foluble. 
Thus,  on  the  one  hand,  to  burn  the  colouring  matter,  and 
to  diffove  it  on  the  other,  form  the  whole  fecret  of  the  art 
of  bleaching;  and  the  greater  or  lefs  tendency  of  vegetable 
fubftances  to  experience  that  com  bullion  conflitutes  the 
gradations  of  their  whitcnefs,  and  the  facility  or  difficulty  of 
bleaching. 

The  tlownefs  of  the  old  proceffes  arofe,  in  a  great  meafure, 
from  bleachers  being  unacquainted  with  thefe  principles. 
A  long  fuccetfion  of  leys,  and  expofure  on  the  grafs,  was 
necciiarv  to  penetrate  ihe  fibres  of  the  linen  from  tlratum  to 
ftratum.  The  texture  was  fufficiently  clofe  to  refill  the  action 
of  the  heat  of  a  common  ley;  and  a  confiderable  time  was 
required  to  abforb  the  oxygen  prefented  by  the  delicate  ftra- 
tum of  atmofpheric  air. 

In  the  proeefs  of  bleaching  by  fleam,  thefe  difficulties  are 
removed.  The  high  temperature  of  the  ileam  in  the  interior 
part  of  the  apparatus  fvvells  up  the  fibres  of  the  thread  or 
cloth ;  the  pure  alkali,  which  rifes  with  the  elaftic  fluid,  feizes 
with  avidity  on  the  colouring  matter,  and  burns  it:  feldom 
does  the  tirfue  of  the  flax  or  hemp  refill  the  penetrating  effect 
of  this  vapour  bath.  The  whole  matter,  therefore,  by  which 
they  are  coloured  is  attacked  and  decompofed  by  this  fingle 
operation  ;  and  even  if  we  fuppofe  that  a  part  has  been  able 
to  refill,  nothing  is  neceflary  but  to  repeat  the  operation, 
after  a  previous  immerfion  and  expofure  on  the  grafs,  to  in- 
fure  its  complete  effect.     The  alkali  even  appears  to  have 
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t  much  livelier  and  morecauftic  a&ion,  when  it  is  combined 
with  caloric,  than  in  ordinary  leys,  where  the  temperature 
never  rifes  above  163"  F. :  for  a  ley  of  one  degree  of  (treugth, 
at  molt,  by  the  areometer,  is  fufficient  for  the  fleam  appa- 
ratus, and,  in  general,  half  a  degree  will  be  enmigffr.  By 
making  the  cloth  or  thread  pafs  through  one  lev  of  oxygen- 
ated muriatic  acid  or  oxygenated  muriate  of  lime,  ;in  union 
is  effected  between  the  folution  and  the  •  arbon  anting  from 
the  burning  of  the  ex traclo- mucous  matter  of  the  tlax  ;  car- 
bonic acid  16  formed  5  the  water,  even,  in  which  this  new 
compound  is  diluted  concurs  to  promote  this  combination  : 
if  the  cloth  be  then  expofed  on  the  grafs,  the  carbonic  acid 
is  diffipated,  and  the  cloth  is  bleached. 

It  was  believed  that  the  fteam  of  a  pure  alkaline  ley  would 
not  be  cauftic,  and  would  not  produce  the  fame  effects  as 
the  faline  foiution ;  and  the  reafon  affigned  for  this  opinion 
was,  the  concentration  of  all  the  falts  by  the  evaporation  of 
the  aqueous  fluid :  but  what  takes  place  in  the  open  air, 
where  the  atmofphere  every  moment  abforbs  the  moitture 
which  is  evaporated,  cannot  be  applied  to  a  clofc  apparatus, 
where  the  temperature  is  elevated  in  an  extreme  degree  :  be- 
fides,  the  caloric  always  carries  with  it  a  little  alkali  even  in 
low  temperatures,  as  is  obferved  when  water  is  poured  over 
potafh  ;  the  fteam  which  iffues  from  it  changes  blue  vege- 
table colours  green. 

It  is  afterted  that  in  India  cloth  is  bleached  by  the  fteam  of 
lime  water,  and  that  the  Indians  brought  to  France  by  ad- 
miral de  Suffrein  employed  this  method.  To  us,  however,  it 
would  appear  very  ftrange,  if  it  really  fucceeded,  that  it  ihould 
nave  been  fo  loner  neglected.  In  theory,  we  iind  nothing 
that  can  warrant  fuch  an  operation,  except  that  the  vapour, 
which  iffues  from  quicklime  when  llakcd,  changes  the  colour 
of  vegetables  expoled  to  its  action  :  on  this  account  alone  the 
fact  deferves  to  be  put  to  the  teft  of  experiment. 

[t  follows,  from  theie  chemical  principles,  that  the  L&ion 
alone  of  fieam  does  not  bieach,  and  that  the  concurrence  of 
oxvgen  is  neceffary  to  aid  the  compofition  of  the  carbonic  a^  ;d  : 
this  acid  requires  for  its  formation  28  parts  of  carbon,  futu- 
rnted  with  72  of  oxvgen  ;  but  ail  the  ox\gen  contained  in  the 
apparatus  would  not  be  fufficient  to  fat  urate  the  ei-nfulerable 
quantity  of  colouring  matter  burnt  by  the  alkaline  eombui- 
tion  and  convened  into  carbon  :  this  deficit  mull  be  fu  polled 
by  immerfion  in  any  oxyrcn-teu  liquor  whatever,  a  ui  the 
di'perlion  of  the  elaltic  fluid  thus  firmed  mutt  be  then  faci- 
litated by  expofure  on  the  grafs. 

I  (hall  now  proceed  to  the  various  manipulations  to  which 
U  3  '  raw 
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raw  cotton  cloth  and  thread  ought  to  be  fubjected  in  order  to 
bleach  them  by  this  new  method;  and  I  fhall  begin  with 
that  of  Chaptal,  whofe  apparatus  I  have  before  mentioned. 

The  cotton,  difpofed  in  handfuls,  muft  firll  be  impregnated 
with  a  flight  folution  of  foda  rendered  cauftic  by  lime.  This 
operation  is  performed  in  a  wooden  or  (lone  trough,  in  which 
the  cotton  is  trod  down  by  meansof  the  feetcovcred  with  wooden 
fhoes.  When  the -alkaline  liquor  has  uniformly  penetrated 
the  cotton,  it  is  put  into  the  boiler,  and  piled  up  on  the  wooden 
grate  before  mentioned ;  the  redundant  liquor  runs  through 
the  bars  into  the  copper  boiler,  and  forms  a  flratum  of  liquid, 
•which  permits  the  mafs  to  be  heated  without  any  danger  of 
burning  either  the  cotton  or  the  metal.  .  To  form  the  alka-r 
line  ley,  Alicant  foda  equal  to  a  tenth  of  the  weight  of  the 
cotton  fubjected  to  the  operation  is  employed,  and  in  a  boiler 
fuch  as  that  the  dimenfions  of  which  I  have  given,  about 
800  pounds  of  cotton  may  be  put  at  one  time.  The  ley  is 
generally  of  two  degrees  by  the  areometer.  As  foon  as  the 
cotton  is  introduced  into  it,  and  arranged  in  the  boiler,  the 
upper  aperture  is  fhut  with  its  ufual  covering,  fcarcely  any 
opening  being  left,  that  the  fleam  developed  by  the  fire  may 
affume  a  much  more  confiderable  degree  of  heat,  and  react 
with  force  on  the  cotton.  When  every  thing  is  arranged, 
the  fire  in  the  furnace  is  kindled,  and  the  ley  is  maintained 
in  a  flate  of  flight  ebullition  during  thirty-fix  hours.  The 
apparatus  is  then  fuffered  to  cool,  and  the  cotton  being  taken 
out  is  carefully  wafhed ;  after  which  it  is  expofed  on  the  grafs 
for  two  or  three  days,  extending  it  on  poles  in  the  day-time, 
and  fpreading  it  out  on  the  grafs  during  the  night.  The  cot- 
ton will  then  have  acquired  a  high  degree  of  whitenefs ;  and  if 
any  portions  of  it  be  flill  found  coloured,  they  muft  be  put 
into  the  boiler  for  a  fecond  operation,  or  be  left  on  the  grafs 
fome  days  longer.  Thefe  fhades  in  bleached  cotton  arife, 
in  particular,  from  all  the  parts  of  the  cotton  in  the  firfl  oper 
ration  not  having  been  completely  and  uniformly  impreg- 
nated with  the  ley.  Thev  may  be  owing  alfo  to  the  cotton, 
when  arranged  in  the  boiler,  having  been  too  much  accu- 
mulated on  certain  points.  When  it  is  judged  that  the  ley 
has  been  exhaufted  by  ebullition,  the  boiler  is  opened,  and 
the  dried  cotton  is  moiflened  with  a  new  quantity  of  the  fo- 
lution of  foda:  without  this  precaution  it  would  be  in  danger 
of  being  burnt.  It  may  be  eafily  conceived,  by  an  eftimate 
of  the  matters  and  time  employed  in  this  operation,  with  how 
much  faving  of  expenfe  it  is  attended :  cotton  is  bleached  by 
this  method  in  all  the  manufactories  of  the  fouth  of  France, 
where  it  is  ufed,  at  the  low  rate  of  two  ibis  per  pound, 
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To  bleach  cloth,  it  mufl  he  immerfed  in  the  fame  manner 
in  a  flight  alkalino-cauftic  folution  marking  two  degrees  by 
the  areometer.  I  here  fuppofe  that  the  cloth  has  been  fub- 
jccted  to  the  neceffarv  preparations  to  free  it  from  the  drefs- 
ing,  according  to  the  inltruftions  I  gave  when  fpeaking  of 
flax  and  hemp.  ♦ 

While  the  cloth  is  immerfed,  and  impregnating  itfelf  with 
the  alkaline  liquor,  the  boiler  is  filled  to  the  height  of  a  foot 
with  a  ley  of  equal  ftrength.  This  may  be  done  by  means 
of  a  bent  leaden  funnel ;  but  the  door  is  large  enough  to  pour 
it  in,  by  taking  it  up  from  the  tub  with  buckets  :  the  work- 
man then  enters  the  apparatus,  and  fixes  the  end  of  a  piece 
of  cloth,  with  packthread,  to  one  of  the  arms  of  the  furtheft 
reel  A,  fiV.  1.  ,  Plate  V.)  while  another  workman  without 
turns  it  tifl  the  whole  piece  is  rolled  up:  he  then  fixes  a  fe- 
cond  piece,  tacking  it  to  the  former,  if  this  operation  has  not 
been  done  before ;  then  rolls  it  up,  and  continues  in  this 
manner  till  eighteen  or  twenty  pieces  are  rolled  up.  He  then 
throws  the  extremity  of  the  lait  piece  which  remains  over 
the  roller  B,  near  the  arch  ;,  conveys  it  under  the  two  lower 
rollers  C,D,  in  the  copper  EEE;  then  makes  it  pafs  over 
tiie  other  roller  F,  placed  near  the  arch  of  the  apparatus; 
and  at  laft  fixes  it  to  one  of  the  arms  of  the  reel  G.  The 
workman  afcertains  the  height  of  the  liquor  in  the  infide  by 
means  of  the  regulator  II,  and  immediately  fhuts  the  cock  ; 
after  which  he  furrounds  the  door  K  with  old  rags  or  tow, 
and  fixes  it  ftrongly  in  its  place  by  fcrews,  which  ferve  to 
check  and  prevent  the  efcape  of  the  fteam.  The  fire  being 
kindled,  and  the  heat  increafed  to  that  of  boiling  water,  the 
workman  winds  up  the  cloth,  beginning  with  that  reel  which 
was  empty,  until  it  is  entirely  charged  with  it;  he  then 
lowers  the  cranks  of  the  rollers  C,D,  to  immerfe  the  cloth 
in  the  boiling  liquor,  fpeedily  winds  it  off,  rolling  it  up  on 
the  reel  which  has  been  emptied,  unhooks  the  lower  rollers, 
and  winds  back  the  cloth  in  another  direction  without  im- 
merfing  it  in  the  liquor.  At  the  end  of  two  hours,  more 
or  lefs  according  to  the  finenefs  of  the  fluffs,-  the  alkali  car- 
ried up  by  the  caloric  will  have  completely  penetrated  the 
fibres  of  the  cloth,  fuelled  by  the  extraordinary  heat  of  the 
fteam.  The  fire  is  then  flackened  ;  and  when  the  apparatus 
is  fufficiently  cold  the  door  is  opened,  and  preparation  is 
made  for  immerfing  the  cloth  in  the  oxygenated  muriate  of 
lime  *.  Care  mull  be  taken,  in  order  to  fhorten  the  mani- 
pulation, to  charge  in  the  laft  winding  the  reel  near  the  door : 

*  Tiie  cloth  ought  not  to  be  immerfed  till  after  it  has  been  waflied. — 1 
Note  of  Chm >ta(. 
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the  end  of  the  cloth  is  then  unloofed,  and  it  is  fixed  on  the 
arms  of  one  of  the  reels  of  another  immerfing  tub,  and  it  is 
then  unrolled  till  the  whole  that  was  in  the  apparatus  is 
drawn  out :  the  extremity  of  the  laft  piece  is  then  placed  in 
fuch  a  manner  as  to  pafs  ov^r  the  feven  rollers  of  the  im- 
merfing tub,  as  is  feen  in  the  fe&ion  of  that  vcfiel,  (fee 
Plate  II.  fig.  3.  given  with  Number  XXXVIII.)  in  order 
to  expofe  as  much  furface  as  poffible  to  the  liquor  ;  and  being 
fixed  to  the  fecond  reel,  the  cover  is  carefully  adjufted,  and 
the  oxygenated  liquor  is  introduced  by  means  of  a  leaden 
funnel  which  pafles  through  the  aperture  of  the  cover,  and 
which  proceeds  to  the  bottom  of  the  tub,  to  prevent  the  acid 
gas  from  being  difperfed  by  agitation.  Alter  feveral  wind- 
ings, a  little  of  the  liquor  is  taken  up  to  examine  its  degree 
of  exhauftion ;  it  is  then  drawn  off,  and  the  pieces  being 
taken  out  feparately,  they  are  carried  to  fome  ftream  to  be 
well  riiifed :  they  are  next  expofed  on  the  grafs  for  three  or 
four  days,  at  the  end  of  which  they  will  have  aequired  a 
high  degree  of  whitenefs.  Jn  the  laft  place,  to  terminate 
the  operation,  they  are  made  to  pafs  through  very  dilute  ml- 
ph. uric  acid. 

This  operation,  which  is  very  expeditious,  will  be  fuffir 
cient  for  linen  and  cotton  cloth  ;  but  if  hemp,  or  linen  cloth 
fhouid  retain  a  yellow  tint,  (till  necefiarv  to  be  deltroyed,  a 
fecond  alkaiino-cauftic  vapour  bath,  and  two  or  three  days 
on  the  grafs,  will  be  futficient.  to  give  them  the  requifite  de- 
gree of  whitenefs. 

For  ble  tehiiig  thread  as  well  as  hofiery,  and  the  like,  an 
apparatus  furnifhed  with  frames  may  be  employed,  (Plate  V. 
fig.  2.  and  3.)  following  the  fame  procefles  as  for  ftutfs.  The 
frames  (fig.  3.)  keep  thete  articles  at  a  fuffieient  diftancefroin 
each  oiher  to  make  them  be  penetrated  by  the  fleam  in  every 
part;  bjut  as  they  cannot  be  lowered  into  the  ley  to  moiften 
them,  as  is  done  with  ftufis,  by  means  of  cranks  and  rollers, 
the  0;  ^rdion  is  (topped  at  the  end  of  two  hours  ebullition. 
The  upper  frame  is  then  well  drenched  with  ley,  which,, 
oozing  through,  fuceeflively  moiftens  the  articles  placed  on, 
the  lower  frames.  The  ebullition  is  again  begun,  and  con- 
tinued for  about  four  hours.  The  immerfion  is  performed 
in  an  apparatus  fimilar  to  that  of  Rupp,  in  which  the  thread 
and  hofiery  are  fufpended  to  the  upper  end  of  the  reel,  which 
in  this  cafe  Hands  vertical,  to  renew,  by  a  rotary  motion, 
their  furfaccs  of  contact,  and  expofe  them  to  the  action  of 
the  acid.  After  immerlion  they  are  r'mfed ;  they  are  then  ex- 
pofed on  the  grafs  as  in  the  preceding  operation,  and  they 
are  made  to  pais  through  dilute  fulphuric  acid, 
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Tn  manufactories  °f  printed  cottons,  when  it  is  intended 
to  print  various  figures  by  me  ns  <f  mordant,  they  are  made 
to  pais  through  madder,  and  a  epm&nfttion  is  formed  be- 
tween the  mordant  or  bafe  and  the  colouring  matter*.  The 
alum  ufcd  by  calico  printtfs  is  applied  to  the  cloth  by  means 
of  blocks :  at'ter  it  lias  been  diifolved,  by  a  procefs  foreign  tq 
this  memoir,  in  vinegar  (acetous  acid),  if  fuffers  to  be  depor 
(ited  on  the  {tuff  the  earthy  bafe,  and  thus  renders  it  proper 
for  combining  with  the  colouring  matter:  the  ftrong  affinity 
which  exilts  between  that  matter  and  the  bafe  (mordant) 
caufes  the  cloth,  when  it  pafies  through  the  madder,  to  af- 
futne  different  (hades  :  however,  as  fome  of  the  colour  ad- 
heres, though  weakly,  in  the  places  deftitute  of  the  bafe,  it 
muft  be  removed  by  repeated  boilings  with  bran  or  cow's 
dung,  and  expofure  on  the  grafs. 

As  one  of  the  properties  of  the  oxygenated  muriatic  acid 
is  to  brig-men  colours,  its  agency  has  been  employed  in  va- 
rious <  ales.  The  procels  of  bleaching  by  fleam  makes  no 
change  in  the  old  dilpoiitions,  but  only  ihortens  the  labour, 
especially  when  its  action  is  combined  with  oxygenated 
}iqnors. 

Afier  being  made  to  pafs  through  madder,  and  lying  for  a 
fliorl  time  011  the  grafs,  the  cloth  is  expofed  to  the  vapour 
bath  ;  then  immeifed  in  very  dilute  oxygenated  liquor;  and,, 
in  the  lali  place,  expofed  on  the  grafs  again.  Great  care  is 
taken  to  rinfe  it  well,  in  running  water,  met  each  operation, 
and  to  wafh  it  well  by  means  of  the  ufual  machinery. 

If  this  method  fhould  be  adopted  in  paper  manufactories,  the 
following  is  the  manipulation  I  would  recommend :  The  brown 
or  crude  rags  ought  firtt  to  be  picked  and  lorted  ;  they  fhould 
then  be  (lightly  triturated  with  a  cylinder,  or  with  a  peftle  if 
the  former  is  not  employed ;  this  coarfe  pulp  {hould  then  be 
immerled  in  a  cauftic  alkaline  ley  of  three  degrees,  and  car- 
ried thence  to  the  (beam  apparatus :  it  ought  to  be  placed  on 
frames  covered  with  canvas  in  ffrata  of  about  an  inch  in 
thicknefs,  and  the  frames  for  this  purpofe  may  be  placed  at 

*  The  word  monlrit  ought  to'be  entirely  baniihed  from  the  language 
of  the  arts,  ft  nee  it  is  as  r.onlcnfical  as  the  cxpreiiion  oil  of  vitriol  \s  abfirrtl 
when  employed  as  the  fynonyme  of  iulphuric  ,ic;d.  The  dyers  formerly 
employed  I'., line  foiutioivs,  in  which  they  immtHed  their  lhiriSs,  thinking 
that  the  action  of  this  fait  ferved  to  bite,  as  it  were,  the  fubftance  of  them, 
and  to  enlarge  their  pores,  and,  according  to  this  idea,  they  gave  them  the 
name  of  mtfkaMs  (or  biters).  At  prefent,  when  thefe  etVc'rits  can  be  better 
explained,  it  is  much  to  be  wifhed  that  the  word  baft  were  fuiftitured  for 
in>j<<Li>ity  adding  tome  epithet  to  denote  the  fublfance  which  forms  it. 
We  know  that  thefe  bails  in  general  ate  the  earth,  oi  aium  (argil  or  alu» 
mine)  and  whiuvoxidt  Jf  tn1. 

a  pro- 
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a  proportional  diftance  from  each  other.  After  the  {learning 
it  mult  be  immerled  in  a  ley  of  oxygenated  muriatic  acid, 
and  fhould  be  then  put  into  bags  to  be  rinfed  in  running 
water:  it  is  next  to  be  expofed  to  the  light,  fpread  out  on 
large  (beets :  in  the  laft  place,  it  muft  be  made  to  pafs 
through  fulphuric  acid,  and  the  matter  will  then  have  ac- 
quired the  moft  beautiful  degree  of  whitenei's  poffible  to  be 
given  to  it. 

The  property  which  the  oxygenated  muriatic  acid  has, 
when  in  the  date  of  gas,  of  expelling  the  carbonic  acid  from 
its  faline  combinations,  a  property  which  it  Hods  not  poflefs 
in  the  liquid  ftate,  gives  reafon  to  beiieve,  that  if  the  pulp, 
after  being  fubjected  to  the  vapour  a  fecond  time,  were  ex- 
posed in  an  apparatus  or  chamber  where  it  might  be  fubjected 
to  the  action  of  the  gas,  the  carbonic  acid  (formed  by  the 
carbon  arifing  from  the  burning  of  the  colouring  matter  in 
the  firft  ley,  and  by  the  oxygen  which  combined  itfelf  to  it 
during  the  immerfion  in  the  oxygenated  liquor.)  would  be 
expelled  from  the  combination  which  might  have  been 
formed  during  the  fecond  ley,  and  the  rags  would  be  imme- 
diately bleached  without  having  rccourfe  to  expofure  on  the 
grafs.  In  all  cafes  it  muft  be  obferved  that  this  procefs  pre- 
sents an  incalculable  advantage,  by  pointing  out  the  means 
of  employing  the  coarfeft  and  dirtieft  cloth  and  rags  to  be 
converted  into  pulp  of  the  firft  quality  :  befides,  this  procefs 
combines  ceconomy  with  fpeed.  It  is  to  be  remarked,  that 
in  ufing  two  leys  it  is  of  efiential  importance  to  rinfe  the  rags 
when  taken  from  the  firft :  their  fibres  are  then  more  re- 
laxed, and  their  diftention  permits  the  water  to  carry  away 
and  diflblve  the  dirt  and  colouring  matter  attacked  by  the 
alkaline  vapour :  in  the  la  ft  place,  they  muft  be  made  to  pafs 
through  acidulous  water  in  order  to  expel,  by  the  action  of 
fulphuric  acid,  the  acid  of  the  oxygenated  muriate  of  potafh 
from  its  combination  with  the  alkali.  I  muft  here  alfo  call 
the  attention  of  the  intelligent  manufacturer  to  the  employ- 
ment of  the  refufe  arifing  from  the  beating  and  heckling  of 
hemp  and  flax :  thefe  iubftances,  treated  by  this  method, 
would  furnifh  valuable  materials  for  the  fabrication  of  paper. 

The  reader  will  recollect  that,  about  eight  years  ago,  a 
propofal  was  made  for  regenerating  old  paper  by  employing 
it  again  in  the  manufacturing  of  new.  This  procefs,  which 
has  been  repeated  with  fuccefs,  was  neglected  in  France, 
while  it  was  received  with  intereft  in  foreign  countries.  .  At 
prefent  we  muft  aftert  our  right  to  this  difcovery,  and  prove 
the  portability  of  rendering  it  ufeful  by  employing  the  effect 
of  the  alkalino-cauftic  vapour, 

When 
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When  the  old  paper,  foiled,  has  been  expofed,  in  an  appa- 
ratus with  frames,  to  the  action  of  the  fleam  of  boiling  water 
alone  for  twelve  hours,  it  is  fubje6fced  to  (light  trituration 
under  a  cylinder;  it  is  then  immerfed  in  a  ftrong  alkalino- 
cauftic  ley ;  it  is  well  pounded  in  the  tub,  that  it  may  be 
ftrongly  impregnated ;  and  it  is  introduced  a  fecond  time  into 
the  apparatus,  the  boiler  of  which  muft  alfo  be  filled  with 
the  ley.  The  pulp,  after  being  expofed  to  a  vapour  bath  for 
ten  or  twelve  hours,  is  taken  out  and  prefled,  that  the  alka- 
line liquor  which  runs  off  may  not  be  loft :  it  muft  then  be 
put  into  bags  to  be  beaten,  and  rinfed  in  running  water;  after 
which  it  is  fubjected  to  trituration  under  the  cylinder  till  it 
has  acquired  the  proper  degree  of  whitenefs.  If  it  be  necef- 
fary  to  give  the  utmoft  brilliancy  to  the  white,  it  will  be  fuf- 
ficient  to  employ  a  fecond  vapour  bath,  together  with  a  flight 
immerfion  in  the  liquid  oxygenated  muriate  of  lime ;  then  to 
rinfe  it,  and  to  make  it  pafs  through  acidulous  water.  In 
this  operation  it  is  to  be  wifhed  that  mallets  and  {tampers 
were  employed  rather  than  cylinders,  which  are  liable  to  be 
attacked  by  the  alkaline  liquor.  I  do  not  here  fpeak  of 
writing  paper,  becaufe  it  is  fully  proved  that  this  procefs  is 
$00  tedious  and  expeniivc. 

Ley  of  Acidulous  Water. 

At  all  bleach-fields  it  is  cuftomary  to  terminate  the  ope- 
ration bv  making  the  cloth  or  thread  pafs  through  acidulous 
water.  In  fome  places  four  milk  is  employed;  but  almoft 
every  where  at  prefent,  after  the  example  of  the  Irifh  bleach- 
ers, nothing  is  ufed  but  dilute  fulphuric  acid.  The  propor- 
tion, in  general,  is  one  part  in  a  hundred  of  acid  diluted  in 
water.  In  Ireland  the  bleachers  fomctimes  judge  of  the  pro- 
portion by  the  tafte ;  but  this  practice  is  liable  to  much  error. 
The  tub  in  which  the  articles  are  made  to  pafs  through  aci- 
dulous water  is  in  general  conftru&ed  of  wood ;  but  the  ope- 
ration being  much  accelerated  when  performed  warm,  I 
would  propofe  that  the  heat,  which  is  generally  loft,  mould 
be  turned  to  advantage.  By  making  the  heat  to  circulate  in 
a  flue  below  the  leaden  veflcl,  (already  mentioned  in  fpeaking 
of  the  apparatus  of  Bawens,)  a  temperature  fufheient  to  heat 
it  mav  be  obtained.  Hofiery  and  thread  ought  to  be  im- 
merfeu  and  worked  in  handfuls  for  twelve  hours :  they  are' 
then  to  be  rinfed  in  a  large  quantity  of  water,  and  made  to 
pafs  a  fecond  time  through  the  acid  :  feveral  immerfion 3 
brighten  the  whitenefs,  and  I  would  recommend  them  in 
preference  to  the  bad  practice  of  leaving  the  matters  im- 
merfed for  feveral  days,     Stuffs  muft  be  wound  up.     This  is 

in 
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an  excellent  method,  as  it  completely  renews  the  furfaces, 
and  calls  forth  the  whitcnefs  in  a  more  uniform  manner. 
When  it  is  requifite  to  render  the  cloth  tit  for  certain  mar- 
kets, it  is  neceifary  to  give  it  a  blueim  tint,  which  is  done  by 
diluting  a  little  indigo" in  water  till  the  wifiied-for  {bade  U 
obtained. 

CONCLUSION. 

A  plain  comparifon  of  the  procefs  of  bleaching  by  fleam 
with  the  others  above  defcribed  will  prove  its  great  fuperiority 
in  regard  to  faving  of  time,  materials,  fuel,  and  manipula* 
jtions,  independently  of  the  advantage  of  not  injuring  the 
fluffs  :  but  there  is  (till  an  application  of  this  principle  highly 
important,  which  concerns  all  claffes  of  fociety — I  mean  the 
bleaching  of  linen.  Here  no  other  ageqt  is  required  than 
the  mere  action  of  (team  ;  an  agent  much  more  powerful  and 
more  efficacious  than  the  leys  and  foapy  water  employed  by 
washerwomen.  This  procefs  prefents  alfo  the  invaluable  ad- 
vantage of  preferring  the  linen  longer,  as  it  is  not  neceffary 
to  rub  it  with  violence,  which  is  done  in  the  ufual  manipu- 
lations merely  to  fave  foap  and  aflies.  An  apparatus  iimilar 
to  that  at  Troyes,  on  the  frames  of  which  the  linen  might 
be  placed,  and  then  expofed  to  the  fleam  of  ley  of  a  fourth  of 
a  degree  only,  would  be  fuffieient  to  diffolve  completely  the 
impurities  with  which  it  is  charged;  and  by  then  rinfing  it 
in  running  water,  or  in  water  (lightly  faponaceous,  all  thq* 
(dirt  would  be  removed,  and  complete  whitenefs  obtained. 

It  belongs  to  public  functionaries  to  adopt  this  procefs, 
and  to  apply  it  in  hofpitals  and  other  eftablifhments,  where 
it  would  be  attended  with  a  considerable  faving. 

I  (hall  obferve  before  I  conclude,  that  experience  mud  de- 
cide whether  the  apparatus  I  propofe  for  bleaching  woollen 
cloth  and  ftuffs  by  the  vapour  of  ammonia,  might  not  be 
employed  as  well  as  the  other  kinds  of  apparatus  for  bleaching 
linen  cloth.  The  condenied  fleam,  by  again  returning  into 
the  boiler,  affords  the  means  of  totally  exhaufting  the  ley, 
and  of  uiing  the  very  laft  portion  of  the  alkaline  fubftances, 

Further  Explanation  of  the  Apparatus. 

The  apparatus  employed  in  Ireland  for  preparing  the  oxy- 
genated muriatic  acid,  and  the  oxygenated  muriate  of  lime, 
(lee  1-iate  IV.  loweit  figure)  is  as  follows: 

a  the  aih-hole;  b,  place  for  the  tire;  c}  the  door  for  the 
fuel;  d,  entrance  of  aih-hole,  where  a  regitier  is  pofited  to 
regulate  the  draught  of  air;  e,  a  caft  iron  boiler,  in  which  is 
placed  a  leaden  alembic,  gg}  on  an  iron  trivet  f\  b,  a  glafs 
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or  leaden  bent  funnel  for  introducing  the  fulphuric  acid ;  i,  a 
leaden  cover  luted  to  the  neck  of  the  alembic,  and  pierced 
with  three  holes  to  receive  the  funnel  Z>,  the  handle  of  the 
agitator  /:,  and  the  tube  /,  of  three  inches  aperture,  which 
ierves  to  conduct  the  acid  gas  into  the  refcrvoir  ?n,  which 
performs  the  office  of  a  Wolfe's  bottle :  the  tube  /  defcends 
through  the  firft  aperture  mi  to  the  bottom  of  the  refcrvoir, 
which  to  two-thirds  of  its  height  13  filled  with  water.  In  the 
refcrvoir  m>  any  fulphuric  acid  which  paffes  combines  with 
the  water,  while  the  oxygenated  muriatic  acid  traverfes  the 
water,  and  paffes  through  the  tube  n  into  the  condenfer  oo> 
made  of  wood,  in  which  is  placed  an  agitator  /,  the  arms  of 
which  furring  the  lime  water  affilts  in  combining  it  with  the 
gas  in  proportion  as  the  bubbles  cfcape  from  the  lower  ex- 
tremity of  the  tube  n.  The  tub  has  (helves  q,q,q,  which 
lerve  to  oppofe  the  motion  occasioned  by  the  agitator, 
and  thus  accelerate  the  combination  of  the  acid  gas.  The 
covering  of  this  tub  is  fitted  to  the  fides  of  the  tub,  as  ex-, 
prefled  at  r.     s  is  a  flop-cock. 

Chaptal's  apparatus  for  bleaching,  nearly  fimilar  to  that 
executed  by  Bawens.    See  Plate  IV.  firft  figure,  at  the  top*. 

a  the  (lair  for  defcending  into  the  afh-hole  n\  b  the  door 
of  the  fire-place  p.  The  flame  and  fmoke  circulate  round  the 
boiler  i,  and  pafs  through  the  flue  g,g,  down  under  the  leaden 
veffel  ft}  and  then  back  again  to  the  chimney  m.  (See  ccc 
the  fecond  figure,  in  which  a  is  the  ftair  to  the  afh-pit,  b  the 
fire-place,  dd  a  winding  brick  partition  to  circulate  the  heat, 
and  ceee  the  (olid  mafon  work.)  The  h  (under  the  arch)  is 
a  grate  of  wood,  refling  on  the  edges  of  the  kettle  i,  contain- 
ing the  bleaching  liquor  :  ee,  brick  work  ;  e  1,  e  1,  (tone  work ; 
q,  a  conical  (lone  (topper,  which  ferves  as  the  lid  or  cover, 
perforated,  and  furnifhed  with  a  fafety  valve;  the  (topper  is 
wrapped  round  with  tow  or  lint  to  make  it  (team- tight :  fy  a 
difcharging  cock  and  a  regulator  to  (how  the  height  of  the 
interna!  liquor;  /,  an  iron  regifter  in  the  chimney  m. 

The  third  figure  from  the  top  of  the  plate  is  a  plan  of  the 
apparatus  taken  on  a  line  with  the  wooden  grate,  a,  the  ftair 
of  the  afh-hole;  eee,  the  brick  and  mafon  work;  fg>fg* 
the  edges  of  the  kettle  built  into  the  mafon  work  j  b3i,  the 
wooden  grate  over  the  boiler;  /,  the  leaden  veffel. 

The  other  kinds  of  apparatus  have  been  fo  plainly  defcribed 
where  their  ufes  have  been  alluded  to,  that  any  further  ex- 
planation of  them  here  is  unnecefiary. 

*  Part  of  the  impreflion  from  the  plate  was  printed  off,  by  miftake,  be- 
fore the  numbers  were  put  to  the  figures ;  they  are  therefore  referred  to 
in  the  order  in  which  they  (land,  beginning  at  the  top. 

4  XLIX.  0*- 
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XLIX.  Ohfirvatiofis  on  the  Oil  extracled  from  the  Female 
Cornel  or  Dog-berry  Tree,  the  Cornus  fanguinea  of  Lin* 
lUTiiSy  Clafs  \th\  Tetrandria  Monogynia.  By  C.  Mar^ 
gueron,  of  the  Hofpital  for  Military  Inflruclion  at 
Strafburgh*. 

X  HE  cornus  fanguinea  of  Linnaeus,  a  flirub  much  fought 
after  by  gardeners  for  the  fake  of  ornament,  both  on  account 
of  its  figure  and  of  the  beautiful  red  colour  aflumed  by  its 
Item,  branches,  and  leaves,  towards  the  end  of  fummer  bears 
a  berry  which,  when  in  a  ftate  of  maturity,  has  a  blackifh 
colour,  and  of  which  the  utility  in  medicine  as  well  as  in 
the  arts  has  been  hitherto  unknown. 

The  fat  and  unctuous  appearance  exhibited  by  thefe  berries 
when  bruifed  between  the  fingers  inclined  me  to  think  that 
they  might  contain  an  oil  poflefTed,  no  doubt,  of  fome  pecu- 
liar properties.  Fully  perfuaded  of  this  truth,  that  nothing 
which  Nature  has  produced  is  ufelefs,  I  engaged  C.  Che-*- 
vreufe,  a  gardener  and  botanift  at  Molfheim,  in  the  depart- 
ment of  the  Lower  Rhine,  where  this  flirub  grows  in  great 
abundance,  to  collect  a  quantity  of  the  berries. 

Ten  kilogrammes  (22  pounds  Englifli)  were  collected  and 
fpread  out  in  a  barn,  not  to  be  dried,  but  to  make  them  af- 
fume  a  fofter  confidence :  in  this  ftate  they  were  reduced  to 
a  pafte,  and  fubjected  to  the  prefs.  Without  the  afliftance 
of  heat  I  obtained  about  two  litres  (2I  wine  pints)  of  a  fat 
unctuous  liquid,  having  a  vifcofity  fimilar  to  that  of  oil,  a 
green  though  very  bright  colour,  and  perfect  homogeneity, 
as  well  as  all  the  other  phyfieal  properties  of  real  oil,  and 
without  any  difagreeable  odour  or  tafte;  which  determined 
C.  Chevrcufe  and  myfelf  to  eat  of  it  in  falad,  which  we  did 
feveral  times  without  experiencing  any  inconvenience. 

But  as  thefe  different  properties  were  not  fufficient  to  make 
this  liquid  be  confidered  as  a  real  oil,  I  thought  it  my  duty 
to  fubject  it  to  various  experiments^  of  which  the  following 
is  the  refult : 

A  drop  of  this  oily  liquid,  thrown  into  a  veflTel  filled  with 
water,  extended  itfelf  into  a  very  thin  pellicle,  reflecting  the 
prifmatic  colours. 

Being  defirous  to  know  whether  it  would  be  poflible  to 
deprive  this  oily  product  of  its  green  colour,  I  waflied  it  in 
cold  and  hot  water,  charged  with  fulphate  of  alumine  (alum), 

*  From  the  Annates  de  Cblmiet  No.  113. 

powder 
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powder  of  (late,  pulverized  charcoal,  &c:  but  all  thefe  means 
were  attended  with  no  effect;  the  above  liquids  did  not  be- 
come in  the  leait  coloured,  and  the  green  colour  of  the  oil 
Itill  remained  the  fame. 

Alcohol  was  alfo  employed.  As  this  vehicle  afTumcd  a 
greenifh  tint,  I  thought  I  fhould  be  able  by  its  means  to 
carry  oft'  the  colouring  matter;  and  I  added  to  a  portion  of 
the  alcohol  thus  coloured,  a  certain  quantity  of  water.  The 
mixture  immediately  became  colourlefs,  and  fome  drops  of 
oil  floated  on  the  furface  of  it.  Having  evaporated  in  an 
alembic  another  portion  of  this  coloured  alcohol,  the  alcohol 
I  obtained  was  without  colour,  and  there  remained  a  portion 
of  the  oil,  having  the  fame  colour  as  before :  the  alcohol, 
then,  was  indebted  for  its  colour  to  a  folution  of  a  portion  of 
the  oil,  and  not  to  a  feparation  of  the  colouring  matter. 

Sulphur  combined  perfectly  with  this  oil  by  the  aid  of 
caloric.  There  reful.ted  from  this  combination  a  real  balfam 
of  fulphur  of  a  dark  red  colour  inclining  to  brown,  and  of  a 
very  foetid  odour. 

Potafh,  foda,  and  ammonia,  formed  with  this  oil  real  foap 
more  or  lefs  folic!. 

Concentrated  fulphuric  acid  combined  with  this  oil  pro- 
duced a  real  acid  foap  of  a  yellowifh  colour,  having  the  ap- 
pearance of  refin. 

The  nitric  and  muriatic  acids,  cold,  had  no  fenfible  action 
on  this  oil,  but  they  alfumed  a  flight  green  colour. 

The  nitric  acid  heated  with  this  oil  made  it  ainime  a  folid 
confidence,  and  a  yellow  colour  perfectly  limilar  to  that  of 
citrine  ointment :  during  the  ebullition  there  was  a  confider- 
able  fwelling,  difengageinent  of  nitrous  gas,  &c.  The  theory 
of  this  operation  being  well  known,  I  (hall  forbear  faying  any- 
thing re.fpecting  it. 

Kot  having  been  able  to  procure  nitrous  acid,  it  was  im- 
poflible  for  me  to  afeertain  the  inflammability  of  this  oil  with, 
acids. 

In  boiling  this  oil  for  fome  time  over  litharge,  it  acquired 
the  drying  property  which  rendered  it  proper  for  painting; 
a  property  it  pofletfed  before  its  oxygenation,  but  in  a  lefs 
degree  than  after  it. 

By  continuing  the  ebullition  the  oxide  of  lead  became  de- 
oxidated, and  was  totally  diffolved ;  the  mixture  afTumcd 
confiftence,  and  a  brown  colour  perfectly  fimilar  to  that  of 
onguent  de  la  mere. 

The  fame  experiment,  was  repeated,  taking  care  to  add 
water,  and  to  fiir  the  mixture  continually,  as  is  done  in  re- 
gard 
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gard  to  diapalma  phifrer;  by  which  means  I  obtained  art 
empladic  matter  of  a  good  confidence,  and  a  colour  perfectly 
limiiar  to  that  of  the  plaftcr  called  v'tgo  cum  mcrcurio.  Tins 
colour  having  induced  me  to  believe  that  I  had  failed  in  my 
plalter,  which,  as  1  luppofed,  ought  to  be  of  a  whitiih  co- 
lour, 1  (Several  times  repeated  the  fame  experiment  with  all 
the  care  pofiible,  and  each  time  I  obtained  a  plader  of  the 
fame  colour.  The  theory  of  planters  having  been  very  well 
defcribed  by  C.  Deyeux,  \  (hall  not  fay  any  thing  of  it  here. 

1  fubje&ed  a  portion  of  this  oil  to  the  contact  of  the  atmo- 
fpheric  air,  and  found  that  at  the  end  of  fome  time  it  had 
ail  limed  i  little  more  confidence. 

The  fame  experiment  was  repeated,  but  with  the  addition 
of  water,  taking  the  precautions  prefcribed  by  Berthollet. 
At  the  end  of  a  month  the  oil  had  aimmed  a  lolid  confid- 
ence, and  a  white  colour  limiiar  to  that  of  wax. 

Being  defirous  to  afcertain,  in  the  lad  place,  ofwhatufe 
this  oil  mi^ht  be  in  domedic  ceconomy,  I  filled  with  it  a 
lamp  containing  a  cotton  wick,  which,  when  lighted,  gave  a 
ftrong  and  beautiful  light,  without  fmoke  or  any  fenlible 
fmell :  the  fame  lamp,  containing  a  wick  of  the  fame  kind, 
was  fucceffively  filled  with  olive  oil  and  raptfecd  oil;  the 
latter  laded  two  hours,  the  olive  oil  two  hours  and  a  quarter* 
and  that  of  the  cor  nus  fan  guinea  two  hours  and  a  half. 

If  we  add  to  theft  different  experiments  the  property  which 
this  oily  liquid  has  of  not  freezing,  we  (hall  have  all  the  cha- 
racters of  the  oil  of  the  cornus  J anguine  . 

From  thel'e  experiments,  the  only  ones  pofiible  for  me  to 
make,  there  is  reafon  to  conclude,  that  the  oily  juice  obtained 
by  expreihon  from  the  berries  of  the  cornus  janguinea  is  a 
real  oil  pollening  certain  properties  which  may  render  it  ufe-» 
ful  to  the  arts,  to  commerce,  and  even  to  medicine.  I  am 
of  opinion  alfo  that,  according  to  the  principles  of  Fourcroy^ 
it  ought  to  be  placed  in  the  fecond  clafs  containing  the  ficca- 
tivc  oils,  which  fpeedily  grow  thick,  do  not  become  fixed  by 
cold,  which  inflame  by  the  nitrous  acid  only,  and  which, 
with  the  fulphuric  acid,  form  a  fort  of  refim 
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On  Metallic  Solutions  and  Precipitates, 


the  two  preceding  memoirs  *  I  confidered  chiefly 
thofe  fubftanccs  which  are  fimple,  or  of  which  the  compofi- 
tion  is  not  variable ;  in  the  prefent  one  I  mail  endeavour  to 
afcertain  what  influence  the  degree  of  oxidation  of  metals 
may  have  on  their  chemical  action,  and  (hall  compare  gene- 
rally this  action  with  that  of  other  fubftances,  independently 
of  the  properties  I  have  already  examined  (Art.  XIII.). 

The  folutions  and  precipitates  of  mercury  appear  particu- 
larly worthy  of  attention ;  for  chemifts  have  obferved  them 
with  more  care,  and  it  is  more  eafy  to  determine  their  con- 
ditions. 

2.  In  the  Memoirs  of  the  Academy  of  Sciences  1790, 
Fourcroy  has  defcribed  a  fulphate  of  mercury  analogous  to 
calomel,  that  is  to  fay,  formed  by  mercury  little  oxvgenated; 
and  has  fhown  that  the  fulphate  of  mercury,  particularly 
when  fuch  a  degree  of  heat  only  is  employed  as  not  to  pro- 
duce complete  deficcation  of  the  fulphuric  acid  and  mercury, 
is  divided  by  the  aclion  of  the  water  into  two  fulphates,  one 
of  which  may  be  called  oxygenated  fulphate,  and  the  other 
mild  fulphate.  A  Ample  method  of  obtaining  this  laft  com- 
bination is  to  dilute,  with  an  equal  volume  of  water,  the  ful- 
phuric acid  which  is  treated  with  mercury,  and  to  boil  the 
mixture:  a  little  fulphureous  acid  is  formed,  and, 'in (lead  of 
oxygenated  fulphate  of  mercury,  that  fulphate  is  obtained  of 
which  the  properties  have  been  fo  well  iuveftigated  by  Four- 
croy. In  determining  the  conftituent  parts  of  the  mild  ful- 
phate of  mercury,  he  fixes  at  0,05  the  proportion  of  oxygen 
which  is  combined  with  the  mercury;  and  fuppofes  that,  on 
decompofing  this  fait  by  potafh,  it  is  pure  oxide  of  mercury 
which  is  precipitated.  But  the  metallic  precipitates  retain  a 
portion  of  acid  which  he  has  neglected ;  I  therefore  believe 
that  in  his  experiment  the  proportion  of  oxygen  ought  to  be 
rather  greater  than  that  which  he  eftablimes.  In  many  re- 
cent determinations  made  by  chemifts,  this  conflderation  has 
been  overlooked;  which  renders  them,  in  fome  meafure,  un- 
certain.    The  mild  fulphate  of  mercury  forms  a  permanent 

*  The  article  on  this  fubjeft.  given  in  our  Lit  Number,  conftituted  the 
author"*  feoood  memuir.  —  1  - 
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combination,  which  is  not  decomposed  by  water  as  the  <stj-> 
genated  fulphate  of  mercury  is,  upon  which  I  (hall  proceed 
to  make  fome  obfervations. 

If  the  proccfs  indicated  by  Fourcroy  be  employed,  a  white 
mals  is  obtained,  compofed  of  fweet  fulphate  and  oxygenated 
fulphate.  By  the  careful  method  of  wafhing  which  he  points 
out,  the  excefs  of  acid  that  maintains  the  folution  may  be 
fens  rated  from  the  oxygenated  fulphate  and  a  portion  of  the 
mild  fulphate.  When  the  operation  is  carried  further,  or 
when  a  fufticicnt  degree  of  heat  is  applied  to  the  mild  ful- 
phate, a  greater  quantity  of  fulphureons  acid  is  difen gaged, 
the  mercury  becomes  too  much  oxided  to  form  the  mild  ful- 
phate, and  "the  combination  is  found  entirely  in  the  Hate  of 
oxygenated  fulphate,  which  varies  in  the  quantity  of  fulphuric 
acid  which  it  retains.  Let  us  examine  it  in  the  (late  it  pof- 
lWFcs  when  the  operation  has  been  carried  to  drynefs,  in 
which,  confequcntly,  it  may  be  confidered  as  not  pofleiling 
an  excels  of  acid. 

In  this  (late  water  caufes  a  feparatlon ;  the  mafs  which  was 
before  white,  turns  vellow ;  the  liquid  becomes  verv  acid, 
and  holds  a  part  of  the  fulphate  in  folution;  there  is  formed 
what  has  been  called,  iince  the  time  of  Rouelle,  a  fait  \vith 
excels  of  acid,  and  a  fait  with  the  leaft  portion  of  acid :  but 
the  proportions  of  thefe  two  combinations  vary,  I,  According 
to  the  quantity  of  acid  the  firft  combination  had  retained; 
2.  According  to  the  quantity  of  water  employed  :  3.  Accord- 
ing to  the  temperature;  for  the  heat  concurs  with  the  a£tion 
of  the  water. 

If  for  fimple  water  an  alkaline  folution  be  employed,  which 
exerts  a  more  powerful  action  upon  the  acid  than  pure  water, 
two  combinations  are  formed,  one  of  which  is  found  to  be 
almoft  entirely  the  oxide,  and  the  other  in  which  the  acid  is 
for  the  moft  part  engaged :  the  precipitate  obtained  differs 
principally  from  that  which  water  alone  would  have  produced, 
bv  the  fmaller  proportion  ofac'id  which  it  retains,  and  which 
depends  on  the  degree  of  concentration  of  the  alkaline  liquor 
which  a£ts  upon  it. 

When  the  oxygenated  fulphate  of  mercury  retains  a  more 
confiderable  excels  of  acid,  the  aclion  of  the  latter  mar 
be  fo  weakened  by  the  water,  that  no  reparation  will  take 
place. 

3.  I  have  hitherto  fuppofed  btrt  two  fulphates  of  mercury 
to  exift,  one  with  the  fmalleft  poffibie  proportion  of  oxygen, 
and  the  other  with  the  greateft ;  but  it  is  manifeft  that  two 
extremes  only  are  thus  fixed,  fo  that  they  may  contain  within 
their  limits  alf  the  other  degrees  of  oxydation:  the  properties 

of 


thz  Laws  of  Affinity.  525 

bf  tFiefe  intermediate  combinations  differ  fo  much  as  to  leave 
no  room  for  the  determination  of  their  particular  properties, 
unlefa  both  the  degree  of  oxydation  and  the  proportion  of  the 
acid  be  known. 

What  I  now  obferve  as  to  the  intermediate  degrees  of  ox- 
idation mult  alfo  be  applied  to  the  other  metallic  falts,  fucli 
as  the  fulphate  of  iron,  in  which  there  are  likewiie  only  two 
fixed  terms,  that  of  the  weakeft  and  that  of  the  itrongeft  ox* 
idation. 

4.  Bergman  had  before  difcovered  that  a  folution  of  mer- 
cury by  the  nitric  aeid  made  in  the  cold,  has  different  pro- 
perties from  that  which  is  prepared  by  means  of  heat;  and, 
in  his  excellent  treatife  on  the  analvfis  of  waters,  he  remarks, 
that  the  former  docs  not  lb  readily  afford  a  precipitate  with 
the  folutions  which  contain  fulphuric  acid,  and  that  the  pre- 
cipitate it  forms  is  white,  whereas  that  of  the  folution  made 
with  heat  is  yellow ;  that  the  firlt  then  forms  mild  fulphate 
of  mercury,  which  is  white,  and  more  foluble  in  water  than 
the  oxygenated  fulphate,  while  the  latter  forms  the  oxygen- 
ated fulphate* 

When  nitrate  of  mercury  is  prepared  by  means  of  heat, 
fome  nitrous  gas  is  at  firft  difengaged ;  but  when  the  difen- 
gagement  is  complete}  the  mercury  is  perceived  to  be  dif- 
lolved,  with  the  production  of  fcarccly  any  nitrous  gas.  I 
am  indebted  for  this  obfervation  to  C.  Gav,  a  young  chemift 
of  the  Polytechnic  School,  who  adds  much  fagacity  to  confi- 
derable  zeal.  We  fee,  therefore,  that  by  means  of  heat  an 
oxygenated  nitrate  is  formed,  which,  if  the  operation  be  not 
flopped,  afterwards  combines  with  mercury,  as  in  another 
operation  the  oxygenated  muriate  of  mercury  combines  with 
a  frefh  quantity  of  this  metal  *.  But  in  the  fluid  nitrate  of 
mercury,  there  are  no  determinate  proportions  between  the 
mercury  molt  oxygenated,  and  that  leaft  fo :  it  appears  that 
all  the  intermediate  proportions  may  exift,  as  I  have  obferved 
with  refpeet  to  the  fulphates. 

When  nitrate  of  mercury  is  precipitated  by  muriate  of  foda, 
mercurial  muriates  are  obtained,  which  dirfcr  according  to  the 
oxidation  of  the  mercury.  With  the  nitrate  a  little  oxided 
a  white  precipitate  is  obtained,  which  retains  a  part  of  the 
nitric  acid,  arid  cannot  be  diffolved  in  the  muriatic  acid,  nor 

*  Fourcrov  has  mown  that  the  oxygenated  fulphate  of  mercury,  fub- 
mitted  to  ebullition  with  watfcr  and  mercury,  a£ts  alfo  upon  the  metal;  it 
mutt  therefore  pafs  to  the  ftate  of  mild  fulphate.  The  corrofive  mercurial 
muriate,  when  dilfolvcd  in  water,  does  not  aft  upon  mercury;  but  by  tri- 
turation with  mercury  without  water,  it  begins  to  combine  with  it,  and  to 
impart  its  oxygen  :  the  combination  becomes  uniform  by  fublimation. 
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be 'taken  up  by  the  concentrated  nitric  acid,  without  giving 
out  much  nitrous  gas.  From  the  I'olution  prepared  hv  heat, 
a  precipitate  is  obtained  rather  of  a  yellow  colour,  which  is 
not  foluble  in  muriatic,  but  readily  diffolves  in  nitric  acid, 
giving  out  a  little  nitrous  gafi.  The  fupernatant  fluid  affords 
by  evaporation  a  little  corrofive  mercurial  muriate. 

If  this  experiment  be  made  with  a  nitrate  fo  prepared  that 
the  mercury  fhalJ  be  in  the  mod  oxided  flate,  and  which  has 
not  rediifolved  any  metallic  mercury,  and  if  it  be  diluted  with, 
a  considerably  large  quantity  of  water,  no  precipitate  is  formed, 
but  all  the  mercury  is  fouikl  in  the  (Late  of  corrolive  mercu- 
rial muriate :  it  is  obtained  in  this  ftate,  however,  only  but 
in  a  final  I  quantity,  and  fomelimes  even  none  is  had,  accord- 
ing to  the  proportion  of  muriate  of  foda  employed,  becaule 
the-  corrofive  mercurial  muriate  has  the  property  of  forming 
with  the  nitrate  of  foda  a  quadruple  fait.  This  fait  i9  capable 
of  forming  rhomboidal  cryftals,  grooved  on  their  face,  of  a 
coniiderable  iize  :  it  fufes  upon  red-hot  coals  ;  by  expofing  it 
to  a  fufficient  heat  in  a  retort,  all  the  mercury  is  feparated  in 
the  form  of  corrofive  mercurial  muriate.  The  refidue  is  a 
nitrate  of  foda  which  retains  a  little  muriatic  acid,  fo  that 
the  feparation  which  takes  place  is  decided  by  the  refpedtive 
volatility  of  the  fubftances,  and  by  a  difference  of  affinity  be- 
tween the  nitric  acid  and  the  muriatic  acid  for  the  oxide  o£ 
mercury.  After  the  cry  utilization  of  this  fait,  another  is  ob- 
tained in  fmall  needles,  which  appear  to  be  a  complex  fait, 
in  which  the  oxide  of  mercury  is  found  in  a  greater  propor- 
tion. 

Nothing  certain  can  be  determined  as  to  the  refults  of  the 
mixture  of  the  nitrate  of  mercury  highly  oxided,  and  the  mu- 
riate of  foda,  becaufe  they  vary  according  to  the  proportions 
of  the  fubftances  which  act, 

I  deduce  from  the  preceding  observations,  that  the  nitric 
folution  of  mercury  may  hold  this  metal  in  i'olution  from  the 
loweft  degree  of  oxidation  to  the  higheft,  or -to  that  which 
is  required  for  the  constitution  of  corrofive  mercurial  muriate; 
that  it  may  poflefs  it  in  all  the  intermediate  degrees,  but  that 
its  properties  will  be  different  according  to  the  degree  of 
oxidation. 

5.  Fourcroy  lays  it  down  as  a  principle,  that  any  metallic 
oxide  whatever  gives  to  acids  a  colour  (imilar  to  that  which 
it  has  itfelf;  whence  he  concludes,  that  when  a  mercurial 
precipitate  which  proceeds  from  a  white  fait  acquires  another 
colour,  a  change  mufl  have  been  made  in  the  oxidation. 
This  opinion  does  not  appear  to  me  to  be  well  founded.  I 
took  fome  muriatic  acid  and  diifolved  in  it  fome  red  oxide  of 
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mercury;  the  folution  was  eafily  effected,  wirhout  any  difen- 
gagement  either  of  oxygen  gas5  or  oxygenated  muriatic  acid: 
it  fpontaneouily  afforded  line  cryftals  of  corrofive  mercurial 
muriate.  I  may  here  remark,  that  this  proccfs  appears  to 
me  to  be  the  moil  limple  and  the  lea  It. expensive  tor  the  pre- 
paration of  the  corrofive  mercurial  muriate.  The  combina- 
tion which  I  had  formed  contained  the  red  oxide  of  mercury 
with  all  its  oxvgen ;  vet  it  was  colourlcfs :  with  ammonia  if 
would  have  given  a  white  precipitate,  and  with  lime  and  the 
alkalis  a  precipitate  more  or  left,  orange  coloured. 

The,  red  oxide  of  mercury  readily  diiTolves  in  the  nitric 
acid  without  any  difengagement  of  oxygen  :  this  folution 
cryi'tallizes  and  forms  a  white  fait;  but  if  there-be  not  a  fuf- 
ficient  excefs  of  acid,  it  gives  with  water  alone  a  white  pre^ 
cipitate ;  with  a  greater  quantity  of  water  recently  diitilled,  a 
yellow  precipitate;  with  lime  and  the  fixed  alkalis,  a  preci-pi- 
late  of  a  much  deeper  yellow  colour.  A  coloured  oxide  may 
therefore  form  white  fahs,  and  afterwards  alfume  other  co- 
lours, without  undergoing  any  change  in  its  oxidation. 

6.  It  is  known  that  the  muriatic  acid  has  a  greater  difpofi- 
tion  to  combine  with  highly  oxided  metals  than  the  nitric 
and  fulphuric  acids.  Fourcroy  applied  this  confideratiou 
with  advantage  to  explain  feveral  phaenomena.  He  thus  ex- 
prefi'cs  himfelf:  (Mem.  de  V Acad.  1790,  p.  381.)  "  Every 
acid  requires  quantities  of  oxygen  in  the  metals  in  order  to 
combine  with  them;  the  muriatic  acid,  in  general,  does  not 
combine  with  thofe  metals,  unlefs  they  be  much  loaded  with 
this  principle,  or  highly  oxided  :  the  mercury  appears  to  be 
more  oxided  in  the  corroftve  muriate  than  in  the  nitrate." 
I  (hall  take  the  liberty  to  make  fome  observations  on  the 
principles  laid  down  by  my-learned  colleague.  * 

It  does  not  appear  correct,  to  fay,  that  each  acid  requires 
different  quantities  of  oxygen  in  the  metals  to  combine  with 
them;  the  nitric,  the  fulphuric,  and  the  muriatic  acids,  form 
combinations  with  mercury,  from  the  lead  to  the  moll  oxided 
terms ;  and  it  is  the  feries  which  remits  in  the  muriates  which 
makes  the  principal  difference  in  all  pharmaceutical  prepara- 
tions, from  the  corrofive  fublimate  to  the  mercurial  panaeea : 
but  there  is  this  difference,  that  the  combination  of  the  ful- 
phuric acid  and  the  nitric  acid  with  highly  oxided  mercury 
•js  much  weaker,  and  more  eafily  decompofed,  even  by  the 
action  of  water,  than  that  of  the  muriatic  acid,  which  pre- 
fents  a  very  permanent  conftitution.  If  we  turn  our  atten- 
tion to  thofc  metals  which  have  the  property  of  afiuming 
large  proportion^  of  oxygen,  fuch  as  iron,,  tin,  antimomv&c. 
we  lhall  find  the  fume  properties  with  regard  tQ  the  fulphuric^ 
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nitric,  and  muriatic  acids ;  fo  that  the  a6lion  of  the  two  firft, 
which  diminifhes  in  proportion  as  the  oxidation  advances,  is 
fometimes  fo  much  weakened,  that  they  abandon  entirely,  or 
are  incapable  of  diflfolving  fome  very  oxided  metals:  on  the 
contrary,  the  muriatic  acid  diffolves  them  and  holds  them  in 
folution,  fo  that  it  cannot  be  perceived  whether  its  acYion  be 
weakened,  or  whether,  on  the  contrary,  it  be  not  increafed 
by  a  gi eater  oxidation.  A  probable  explanation  may  be 
given  of  this.  Sulphur  and  azote,  the  bales  of  the  two  for- 
mer, are  fa tu rated  with  oxygen,  fo  that  their  refulting  affinity 
for  the  fubttances  that  are  alio  greatly  oxygenated  is  very 
weak ;  but  the  muriatic  acid,  which  appears  to  have  in  its 
conftituiion  only  a  very  fmall  portion  of  oxygen,  ought  to 
ha.e  a  much  greater  difpotition  to  combine  with  oxygenated 
fubitailces. 

7.  Tn  the  foregoing  observations  I  have  fuppofed  that  the 
different  alkalis  mare  the  acid  of  a  metallic  folution  with  the 
oxide  which  is  precipitated.  I  fpeak  not  of  precipitates  by 
ammonia,  which  in  fome  circumflances  is  decomposed,  and 
by  that  means  changes  the  confiitution  of  the  precipitate,  as 
has  been  particularly  (hown  by  Fourcroy  3  but  this  property 
is  fubjeit  to  modification*  which  demand  particular  attention. 
Baven's  experiments  have  appertained  that  the  precipitates 
of  mercurial  nitrates  and  muriates  retain  a  greater  or  lefs 
portion  of  acid,  fo  that,  on  expound  the  precipitates,  of  the 
mercurial  nitrate  to  a  fufficient  heat,  fome  nitrous  acid  is 
difengaged  ;  and  on  making  the  fame  experiment  on  the  pre- 
cipitates of  mercurial  muriate,  a  greater  or  lefs  quantity  of 
infoluble  mercurial  muriate  is  fublimed.  I  mall  here  add 
fome  observations  to  thofe  I  have  already  made.  (Art.  XII I, 
No.  «.) 

When  oxygenated  muriate  of  mercury  is  decompofed  by 
the  precife  quantity  of  carbonate  of  foda  neeeffary  to  effect: 
its  prceipi1ation,  the  precipitate  contains  muriatic  acid,  car- 
bonic acid,  and  oxide  of  mercury,  in  excefs ;  fo  that  on  ex- 
poling  the  precipitate  to  the  action  of  heat,  carbonic  acid  gas 
and  oxxgen  gas  are  difengaged;  nearly  half  the  mercury  is 
reduced  to  metal,  and  the  reft  of  the  precipitate  is  fublimed, 
retaining  all  the  muriatic  acid  which  remained  in  combina- 
tion with  the  oxide,  and  forming  the  mercurial  muriate  ob- 
ferved  by  Bayen.  The  liquid  over  the  precipitate  affords  by 
evaporation,  at  firll  carbonate  of  foda,  and  afterwards  a  triple 
fait  in  which  foda  predominated. 

Carbonate  of  potafh    presents  different  phenomena.     A 
fmall  portion  only  is  required  to  produce  a  total  precipitation 
in  the  folution  of  co.rronve  mercurial  muriate,  and  the  preci- 
pitate 
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pitate  obtained  docs  not  amount  to  half  the  weight  of  what 
would  be  given  by  the  fame  quantity  of  oxygenated  muriate 
of  mercury,  precipitated  by  the  carbonate  of  ioda.  This  pre- 
cipitate, expofed  to  the  action  of  heat,  gives  out  carbonic 
acid,  and  fublimes  almolt  totally  in  the  Hate  of  mercurial 
muriate,  with  the  lead  portion  of  acid;  a  very  fniall  por- 
tion onlv  refumes  the  metallic  itate.  The  liquid  that  covers 
the  precipitate  makes  no  eflervefcence  with  the  acids;  fo  that 
here  ihe  whole  of  the  carbonic  acid  is  combined  in  the  pre- 
cipitate with  the  oxide,  and  a  portion  of  muriatic  acid  nearly 
double  that  contained  in  the  precipitate  bv  carbonate  of  foda. 
The  liquid  when  evaporated  affords  a  triple  fait  much  more 
foluble  in  water  than  the  oxygenated  muriate  of  mercury  : 
this  fait  cryftallizes  in  fdky  needles. 

Carbonate  of  ammonia  caufes  an  efTervefcence  on  decom- 
pofing  corrofive  mercurial  muriate,  and  no  acid  is  found  either 
in  the  precipitate  or  in  the  fupernatant  liquid.  The  weight 
of  the  precipitate  confhtutes  nearly  five-fixths  of  the  muriate 
decompofed ;  a  difengagement  of  ammonia  takes  place  on 
the  addition  of  lime.  When  urged  by  heat,  the  ammonia  is 
decompofed,  and  azote  gas  only  is  received.  All  the  mer- 
cury is  fublimed  without  reduction.  But  in  this  fublimate 
the  mercury  cannot  be  as  much  oxided  as  in  the  fublimation 
of  precipitates  obtained  by  the  fixed  alkalis  or  lime,  a  part  of 
the  oxygen  having  gone,  decompofes  the  ammonia.  The 
liquid  which  covered  the  precipitate  contained  a  combination 
of  oxide  of  mercury,  of  muriatic  acid,  and  ammonia. 

The  precipitation  by  ammonia  prefented  the  fame  pheno- 
mena, except  the  etTerveicence. 

8.  By  attending  to  the  other  metallic  folutions  and  preci- 
pitations, the  character  of  thofe  of  mercury  are  earilv  diico- 
vered,  as  well  as  the  modifications  which  depend  on  the  par- 
ticular affections  of  each  oxide  :  i  therefore  think  we  are  juUi- 
fied  in  (rating  the  following  principles: 

1 .  Acids  act  upon  metallic  oxides  as  upon  other  fubftances, 
in  proportion  to  their  mals ;  for  when  a  metal  has  become 
but  little  foluble  or  infoluble,  it  may  be  dhTolved  bv  an  excels 
of  acid,  or  may  form,  by  means  of  fuch  excels,  a  more  dui% 
able  combination. 

2.  When  a  metallic  combination  is  decompofed,  the  alkali 
or  alkaline  earth  made  ufe  of,  produces  a  divmon  of  the  jcid 
in  proportion  to  the  energy  of  it-  a&iou  When  the  metallic 
combination  is  weak,  water  is  fuffi  ieni  t<  decompose  it; 
falts  with  cither  a  maximum  or  minimum  of  acid  are  then 
formed.  In  this  cale  the  metallic  oxides  fottow  the  fame 
Uuys  as  other  i'ubftuncesj  but  it  iomaimes  happens  that  the 

X4  .  alkarUuo 


328  Tie/larches  refpetl'utg 

alkaline  bale  which  is  added  docs  not  afTume  its  fhare  of  the 
acid,  but  the  metallic  oxide,  on  the  contrary,  divides  the 
precipitate  \vjth  the  acid  ;  as  when  we  form  fulminating  gold, 
or  the  orate  of  ammonia.  Sometimes  alio  the  precipitant, 
the  acid,  and  the  metallic  oxide,  form  two  complex  com- 
binations; one  of  which  is  infoluble  and  the  other  remains 
liquid,  as  we  have  feen  in  the  decompofition  of  the  corrofive 
mercurial  muriate  by  ammonia,  and  in  the  experiments  that 
I  have  defcribed  (firlt  feries,  Nos.  X.  and  XI,),  In  general, 
but  particularly  with  refpecf  to  the  metallic  folutions,  we 
muft  not  feparate  in  our  reafonings  the  fubftance  employed 
by  the  name  of  precipitant  from  the  liquid  in  which  the  pre- 
cipitation is  effected.  Attention  ought  to  be.  paid  equally  to 
all  the  fubftances  prefent  which  can  poflibly  form  new  com- 
binations. 

3.  Coloured  oxides  may  produce  colourlefa  combinations  ; 
but  on  giving  out  a  part  of  the  acid  with  which  they  have 
been  combined,  their  colour  will  again  appear  in  proportion 
to  the  quantity  of  acid  they  have  parted  with  3  to  that  this 
colour  is  an  indication  of  the  constitution  thus  eftablilhed, 
provided  the  ftate  of  oxidation  has  not  been  changed  by  any 
particular  circumftance. 

4.  Metallic  oxides  cannot  be  compared  together,  unlefs 
they  are  taken  in  a  determinate  (late  of  oxidation.  All  the 
combinations  they  arc  capable  of  forming  vary,  not  only 
from  this  caufe,  but  alfo  from  the  proportion  of  acid  they 
retain,  when  this  proportion  is  not  determined  by  a  cryftaU 
lization.  With  refpe£t  to  oxidation  there  are  onlv  two  ex- 
tremes ;  that  of  the  leaft  and  that  of  the  greateft  oxygenation, 
which  can  be  confidered  as  conftant ;  and  hence  it  follows, 
that  the  nomenclature  can  only  indicate  vaguely,  and  with 
great  latitude,  any  metallic  combinations  in  which  the  oxida- 
tion and  the  proportion  of  the  acid  are  not  determined. 

5.  The  acids  do  not  follow  the  fame  order  in  their  affinity 
relative  to  the  degrees  of  oxidation.  There  are  fome  in  which 
the  affinity  diminimes  with  the  oxidation,  fuch  are  the  nitric 
and  fulphuric  acids;  in  others  again  it  appears  to  increafe, 
fuch  as  the  muriatic  acid.  Hence  we  may  perceive,  inde-. 
pendently  of  all  the  confiderations  1  have  mentioned,  how  little 
reafon  there  was  fof  clafling  the  affinities  of  metals  for  the 
different  acids  by  confider'mg  them  as  conftant  forces. 

6".  The  remits  of  the  complex  affinities  of  metallic  folutions, 

mixed  with  other  falls,  may  alfo  vary  from  the  proportion  of 

thofe  falts,  conformably  to  what  has   been  obferved  (on  the 

influence  of  proportion  in  the  complex  affinities):,   fo  that  then 

proportion  of  oxygen  in  the  metallic  oxule,  thai  of  the 

6  oxide 
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oxide  in  the  folution,  and  that  of  the  faline  combination 
brought  into  action  with  it,  all  contribute  to  the  new  com- 
binations which  are  eftablifhed. 

7.  In  the  chemical  action  of  the  metallic  folutions,  the 
laws  which  wc  have  eftablifhed  in  that  of  the  other  combina- 
tions might  be  admitted,  if  oxidation  did  not  caufe  a  change 
in  the  affinity  of  the  metal,  either  for  the  acids  or  for  the 
other  fubftances,  and  multiply,  as  it  were,  in  the  metals  the 
property  of  forming  combinations; Whence  the  remits  are 
often  fo  complicated,  that  though  by  accurate  obfervation  we 
may  develop  the  facis  and  the  circumftances  which  deter- 
mine them,  yet  they  cannot  be  forefeen  by  theory,  from  the 
mere  confideration  of  the  known  properties,  as  may  be  done 
with  refpe£t  to  other  fubftances,  the  action  of  which  depends 
on  a  fmaller  number  of  conditions. 

8.  The  date  in  which  oxygen  exifts  combined  in  the  me- 
tals, has  likewife  an  influence  upon  the  properties  of  the  me- 
tallic oxides,  and  of  the  precipitates  compared  with  each 
other.  Baycn  obferved  that  feveral  mercurial  precipitates, 
as  well  as  the  red  oxide,  detonate  ftrongly,  though  in  an 
unequal  manner  when  cxpofed  to  heat,  after  having  been 
mixed  with  fulphur,  and  that  fome  do  not  poflefs  this  pro- 
perty ;  but  has  not  given  the  reaion  of  the  phenomenon  and 
the  exceptions.  It  appears  to  me  indubitable,  that  this  pro- 
perty of  the  oxide  of  mercury,  and  of  the  precipitates  in  which 
it  predominates,  is  a  confequence  of  the  oxygen  poflefling 
more  caloric  than  it  preferves  in  its  combination  with  the 
fulphur  or  in  the  fulphuric  acid.  The  fame  thing  therefore 
happens  as  with  the  nitrate  and  oxygenated  muriate  of  pot- 
afh,  except  that  the  effect  is  lefs  confiderable;  but  in  the 
precipitates  of  the  corrolive  mercurial  muriate,  part  only  of 
the  mercury  can  be  confidered  as  not  combined  with  the 
niuriatic  acid,  namely,  that  part  which  may  be  reduced  into 
metal  by  the  action  of  the  heat  which  produces  detonation. 
Such  of  the  precipitates  therefore  as  retain  a  fufneient  quan- 
tity of  the  muriatic  acid  to  admit  only  of  a  fmall  reduction 
of  mercury  by  the  action  of  heat,  cannot  produce  detonation; 
and  fuch  reallv  are  the  precipitates  by  ammonia,  by  the  car- 
bonate of  ammonia,  and  by  the  carbonate  of  potafh. 

9.  The  property  discovered  by  Baycn  is  therefore  analo- 
gous to  the  fulminating  property  of  the  orate  and  the  argen, 
tate  of  ammonia;  but  it  is  not  perceptible  in  the  other  me- 
tallic oxides  and  precipitates.  Hence  the  oxyjren  in  the  latter 
muft  neceflarily  contain  a  lefs  portion  of  caloric. 

10.  The  properties  which  depend  upon  oxidation  vary 
therefore  in  each  inetal  on  account  of  the.  proportions  of 

oxygen ; 
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oxygen  ;  and  thofe  which  depend  on  the  Irate  of  concentra- 
tion pofielled  by  oxygen,  conltitute  the  leading  caufe  of  thofc 
phenomena  which  arife  from  the  changes  of  combination  in 
daluc  fubftances.   (Art.  XIV.  Nos.  t%  and  15.) 

[  To  be  continued.  ] 


LI.  Experiments  on  the  Aflies  of  fome  Kinds  oj  Wood  by 
C.  Pis  sis,  Phxjidan  at  Brionde3  in  the  Department  of 
la  Haute  Loire*, 


H 


.AVING   burnt,  during  the  winter   of  the  year  8,   a 

treat  deal  of  poplar  as  lire-wood,  I  remarked  that  the  allies 
V  being  re- burnt  on  the  hearth,  formed  cruris  of  real  frit, 
fuch  as  that  of  the  allies  of  fea-wced,  with  this  difference, 
that  they  were  only  thin  and  of  little  extent,  having  neither 
been  ilirred,  nor  received  any  other  heat  than  that  of  a  mo- 
derate fire  ufed  in  a  parlour.  I  firlt  fufpecled  I  had  obtained 
an  extraordinary  quantity  of  potafib  ;  but  as  1  durft  not  ven- 
ture to  afcribe  it  to  the  quality  of  the  wood,  as  the  white  kinds 
of  wood  have  always  been  confidercd  as  furnifhing  little  fa- 
line  matter,  the  trembling  poplar  (Populus  tremula,  Linn.) 
a  tree  of  the  fame  kind  as  our  common  poplar  (Populus  alba) 
turniil.ing  only,  when  burnt  with  the  greateft  care,  9  drams, 
45  grain?,  of  potafh  per  quintal  of  wood,  I  imagined  that 
it  depended  on  an  alteration  in  the  ligneous  body.  We  culti- 
vate the  poplar  for  the  purpofe  of  obtaining  props  for  our 
vines,  and  as  it  is  bad  fire-wood,  we  never  cut  it  till  it  ceafes 
to  throw  forth  (hoots.  It  is  not  uncommon  to  fee  poplars 
having  the  bark  and  branches  exceedingly  vivacious,  while 
thejtrunk  is  reduced  to  a  few  handfuls  of  vegetable  mould. 

This  idea  of  the  augmentation  of  potafh  in  rotten  wood 
was  not  perfectly  correct,  but  it  will  be  feen  that  it  conduc- 
ted me  to  refults  very  different  from  the  opinions  commonly 
received.  But  I  fhal!  return  tothefe  theoretic  points  when  I 
have  detailed  the  following  experiments,  which  will  ferve  to 
illuftrate  them. 

ift,  A  hundred  parts  of  dry  and  found  poplar  wood  pro- 
duced four  parts  of  allies. 

sd,  A  hundred  parts  of  dry  and  rotten  poplar  wood,  but 
not  yet  in  the  ftate  of  mould,  produced  eight  parts  of  allies. 

3d,  A  hundred  parts  of  each  of  thefe  kinds  of  allies,  lixivi- 
ated till  the  water  became  infipid,  and  completely  dried  on 

*  From  the  Anualcs  dc  Cbimiey  No.  112, 
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*n  ignited  plate  of  iron,  loft  28  parts  in  weight:  the  firft 
waters  were  very  ftrong. 

4th,  A  hundred  parts  of  the  fame  allies  re- burnt  and 
treated  as  above  loft  onlv  22  parts:  the  leys  were  ftronger 
and  more  caullic  than  the  preceding. 

5th,  A  hundred  parts  of  the  afhes  of  dry  and  found  oak,- 
re-burnt  and  treated  as  above,  loft  16  parts. 

6th,  A  hundred  parts  of  moift  mould  of  oak  of  an  ochre 
colour,  placed  on  an  ignited  plate  of  iron,  became  dried  and 
incinerated  very  fpeedilv,  and  left  three  parts  of  afhes,  which, 
though  re-burnt,  had  the  colour  of  iron  filings.  Tins  is 
nearly  the  double  of  what  a  quintal  of  dry  oak  gave  when 
burnt  with  the  greatell  care.  Thefe  afhes  were  perfectly 
in  lipid. 

7th,  A  hundred  parts  of  the  frit  mentioned  in  the  begin- 
ning of  this  paper,  treated  in  the  fame  manner  as  the  afhes 
of  No.  3,  loii  37  parts  in  weight.  This  frit  appeared  at  firft 
to  be  infip'd  ;  the  potalh  was  concealed  in  it,  but,  by  length 
of  time  and  trituration,  the  water  carried  off  a  great  part  of 
it;  yet  it  is  probable  that  there  remained  fome  of  it  in  the 
reficluum  by  means  of  a  fort  of  vitrification.  Thefe  leys  were 
very  cauftic. 

8th,  Some  morfe]s  of  this  frit  brought  to  a  red  heat  in  the 
fire,  and  quenched  in  a  fmall  quantity  of  water,  furnifhed  a 
ley  fo  cauftic  as  to  convert  into  foap  melted  wax  and  tallow,, 
on  which  the  lev  was  poured  cold. 

9th,  This  ley  filtered  on  baked  plafter  of  Paris  (fulphate  of 
lime  mixed  with  lime)  reduced  to  powder,  loft  its  alkaline 
tafte,  and  furnifhed  by  fpontaneous  evaporation  beautiful 
crvftals  of  fulphate  of  potafh. 

It  follows  from  thefe  experiments  : 

i ft,  From  the  four  firft  compared  with  the  fifth,  that  the 
wood  of  the  white  poplar  is  richer  in  faline  matter  than  oak  : 
here  then  we  have  an  exception  to  an  admitted  rule,  which 
confiders  hard  wood  as  the  moft  abundant  in  potafh.  Hie 
poplar  is  a  wood  fo  fpongy  that  rats  cannot  pierce  it ;  the 
filaments  of  it  rcfitt  their  teeth  in  the  fame  maimer  as  hemp 
would  do  ;  it  is  difficult  to  be  fawn,  and  is  exceedingly  fub- 
ject  to  rot :  in  order  to  be  eafily  fawn  it  muft  be  cut  when  in 
its  vigour,  which  is  never  thought  of,  as  I  have  already  faid. 
This  wood  when  dry  burns  with  a  white  flame,  gives  little 
heat,  is  fpeedily  confumed,  and  makes  no  cinders.  It  is 
evident  that  it  abounds  more  with  mcombuftiblc  parts  than 
qther  kinds  of  wood  ;  which  is  the  cafe  alfo  with  the  willow, 
which  gives. a  quantity  of  afhes  twice  as  great,  but  only  about 
as  much  faline  matter^  as  the  oak  ;  tjut  1$  to  fay,  15  grammes 
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(2310  grains  Englifh)  per  myriagramme  (z2  fibs.  1  ounce) 
of  wood,  vvhiie  the  poplar  furmllies  72  (11,088  grams.) 
To  what  is  it  indebted  ibr  this  quantity?  An  aniwer  to  this 
queftion  will  he  found  hy  analyzing  its  fap<  Idle  acrid  and 
vifcous  juice  of  its  buds,  ufed  in  pharmacy,  will  alfo  furniih 
iome  data. 

A  myriagramme  (22  libs.j  ounce,  avoirdupoife)  of  the  po- 
fuhis  tremiila  (trembling  poplar)  furnifhea  only  7  grammes 
(107S  grains)  of  faline  matter,  as  appears  by  a  calculation 
made  from  a  very  accurate  experiment*.  This  difference, 
more  than  decuple,  in  faline  matter  between  one  tree  and 
another  of  the  fame  fpeeies,wil!  aitonim  only  thofe  who  do  not 
know  that  the  rhubarb  and  forrel  are  of  the  fame  genus,  and 
that  the  four  cherry  belongs  to  the  fame  fpecies  as  the  com- 
mon wild-cherry.  Nature  is  not  confined  to  our  narrow  ideas 
of  analogy.  It  has  been  laid  down  as  a  principle,  that  plants 
of  the  fame  family  may  mutually  fupply  each  others  place  in 
medicine,  but  it  is  prudent  to  apply  this  principle  only  after 
a  very  accurate  analyfis  of  the  plant  employed,  and  that  in- 
tended to  be  fubftituted  for  it. 

2d,  It  follows  from  the  firft  five  experiments,  that  rotten 
wood  gives  more  allies  than  found  wood,  often  more  than 
double,  which  may  be  readily  conceived.  Wood  by  rotting 
becomes  fpongyand  light.  I  have  feen  fome  which  weighed 
a  half  lefs,  under  an  equal  volume,  than  found  wood  of  the 
fame  tree.  It  burns  without  flame  like  tinder,  and  is  diffi- 
cult to  be  incinerated.  It  appears  that  the  hydrogen  has 
"been  almoft  deftroyed,  and  that  the  carbon  concealed  by  the 
earthy  parts  efcapes  combuftion.  This  wood  is  often  phof- 
phorefcent,  a  phenomenon  the  caufe  of  which  is  yet  un- 
known. Rotten  wood  mutt  not  be  confounded  with  that 
which  is  pierced  by  worms.  In  the  latter  cafe  the  wood 
without  changing  its  colour  is  reduced  to  an  impalpable 
powder,  and  in  the  fmall  part  which  remains  folid  is  found 
the  orifice  the  worm  has  formed,  and  often  the  worm  itfelff. 
A  hundred  parts  of  a  vine  twig  reduced  to  an  impalpable 

•  Ann    de  Cbimie,  vol.  xix.  p.  178.      I  did  not  extract  the  faline  mat- 
ter from  the  poplar,  as  the-eftimarion  by  exhauftion  appeared  to  me  more 
certain,  becaufe  it  is  difficult  to  bring  back  the  faline  matter  always  to  the 
d  point  of  calcination.      But  having  calculated,  that  the  afhes  of  the 
lofes  in  lixiviation  o'i6,  and  gives  in  faline  matter  0*13,  I  deducted 
&h»,  or  o'ly,  for  the  lots  by  lixiviation,  and  I  think  1  obtained  nearly 
prodp£fc  in  faline  matter,  this  difference  arifes  from  the  carbonic  acid 
which  the  faline  matter  lofes  in  calcination. 

This  worm  differs  according  to  the  wood,  the  phalana  'ofus,  larva  of 
the  goat-moth,  a  delicate  morfel  among  the  ancients,  which  no  modern 
■turc  to  tafte,  is  found  in  old  trunks  of  the  oak. 

powder* 
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powder  by  worms,  burnt  on  an  ignited  plate  of  iron,  were 
completely  incinerated,  and  left  three  parts  of  aftitte,  which 
is  nearly  the  quantity  obtained  from  a  quintal  of  dry  vine 
twigs  burnt  with  the  greateft  care.  This  wood, which  ought 
properly  to  be  called  worm-eaten,  has  nothing  then  in  com- 
mon with  rotten  wood  called  alfo  worm-eaten,  but  the  nam? 
improperly  applied  to  the  latter. 

It  has  been  faid,  that  rotten  wood  furniflies  little  faline 
matter'*:  this  observation  is  correct  in  regard  to  wood 
drenched  by  the  rain  ;  the  eighth  experiment  proves  it ;  but 
it  is  proved  by  the  third  that  wood  which  has  rotted  with- 
out being  drenched  by  rain,  does  not  lofc  an  atom  of  its  pot- 
am,  and  that  taking  equal  weights,  as  rotten  wood  furni  flies 
a  double  quantity  of  aflies  equally  rich,  it  will  furnifh  a 
double  quantity  of  faline  matter.  This  affords  a  refource  for 
manufactories,  efpecially  when  we  confider  the  moderate 
price  of  this  wood,  which  in  general  is  much  neglected. 

The  afhes  of  dead  timber,  the  tops  and  bark  of  which 
being  well  preferved  have  left  no  place  of  entrance  for  rain, 
may  be  employed  either  in  leys  for  domeftic  purpofes,  in 
faltpetre  manufactories,  or  fait  works.  The  mould  of  thefe 
trees  will  alfo  form  an  excellent  manure,  fince  it  will  have  re- 
tained all  its  potafh.  It  is  thence  ken,  that  where  the  mould 
has  been  drenched  with  rain,  vegetation  has  been  benefitted. 
We  know  by  the  experiments  of  Vauquelin,  that  the  potalh 
iu  the  fap  of  trees  is  in  the  (late  of  acetite  :  it  would  be  highly- 
gratifying  to  know  in  what  (late  it  is  in  the  wood  and  in  the 
mould.  1 

3d,  The  fourth  experiment  proves  that  the  aflies  by  being 
re-burnt  lofea  fifth  of  faline  matter,  and  this  rauft  be  the  cafe 
fince  it  diverts  itfelf  more  and  more  of  carbonic  acid  ;  but 
by  thefe  means  it  gains  as  much  in  quality  as  is  proved  in 
particular  by  the  eighth  experiment.  However,  if  very  rich 
aflies,  fuch  as  that  of  the  poplar,  be  re-burnt,  a  frit  will  be 
obtained,  or  a  femivitrification,  which  will  retain  a  part  of 
the  potafh  :  befides,  this  frit,  in  order  to  be  lixiviated,  mud 
be  triturated,  which  will  increafe  the  labour.  This  frit, 
from  which  may  be  extracted  30  per  cent,  of  faline  matter, 
and  which  will  then  ftill  contain  a  great  deal  of  it,  would  per- 
haps be  as  proper  for  glafs-making  as  certain  kinds  of  foda. 

This  femi-vitreous  ftate,  and  tne  firmnefs  of  the  foaps  ob- 
tained in  the  eighth  experiment,  induced  me  at  firfl  to  be- 

•  -Annates  de  Cbimhy  vol.  xix.   p.  160.     The  fame  thing  has  been  hid 
of  fdwduft,  and  carpenter's  chips :   this  depends  on  the  wood  empioye J, 
and  the  manner  of  cutting  or  dividing  the  wood,  io  a>  not  to  change 
thing  in  its  nature. 
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lieve  that  the  afhes  of  the  poplar  contained  foda,  but 'the 
ninth  experiment  undeceived  me.  I  employed  platter  of 
Paris,  which  I  had  at  hand,  for  want  of  fulphuric  acid  ;  it  id 
a  convenient  thing,  {'aid  Franklin,  to  know  how  to  faw  with 
a  gimlet  :  for  the  fame  reafon  I  ufed  wax  and  tallow. 

I  fhall  conclude  with  fome  ideas  fuggefted  hy  thefc  expe- 
riments. Melted  wax,  tallow,  and  hog's  lard,  and  heated 
oils,  affume  a  degree  of  heat  fuperior  to  that  of  water,  and 
even  to  that  of  boiling  ley.  When  an  alkaline  ley  is  poured 
into  them,  the  mixture  fvvells  up  in  an  extraordinary  manner, 
all  the  water  evaporates  in  a  moment,  and  with  equal  pro- 
portions of  ingredients,  the  foap  remains  firmer  than  that 
made  by  the  ufual  procefles  in  manufactories;  befides  it  be- 
comes dry  as  foon  as  made.  Thefe  advantages  are  worth  the 
trouble  of  making  a  trial,  and  in  that  cafe  the  following  qucf- 
tions  ought  to  be  examined: 

lit,  In  heating  the  oil  before  the  water,  may  not  the  ex- 
panfion  which  takes  place  at  the  time  of  mixture  produce  fome 
accident  ? 

In  my  opinion  it  will  not,  if  the  boiler  is  very  deep,  and 
filled  only  one-fourth. 

2d,  May  the  mixture  be  agitated  ?  Yes,  when  the  whole 
of  the  ley  has  been  employed,  the  mixture  -then  remaining 
in  a  ftate  of  tranquil  fufion. 

3d,  Do  the  falls  foreign  to  foap,  particularly  the  alkaline 
carbonates,  pais  off  with  the  exhaufted  ley?  I  fear  not;  in 
my  trials  on  a  fmall  fcale  no  liquor  remained. 

4th,  Do  not  oily  bodips  too  much  heated  become  fo  much 
altered  as  to  alter  the  loaps  ?  I  apprehend  they  do;  my  foaps 
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LIT.   Jlefleclions  on  the  Difference  between  the  Acetous  and 
Acetic  Acids*     By  C.  Da  bit,  of  Mantes  *« 

JL)EFORE  the  memoir  of  Berthollet  on  the  acetous  and 
acetic  acids  (yulgo  radical  vinegar)  had  appeared,  chemifts 
J  pretty  generally  in  afcnbiiig  the  difference  which 
between  them  to  a  greater  concentration  on  the  part  of 
the  acetic  acid.  But  fince  the  publication  of  that  work,  in 
which  the  above  celebrated  chemift  proves  that  this  difler- 
ence  is  owmg  to  fomething  elfe  than  a  greater  concentration, 
of  a,e  acetit  .-tcid,  this  opinion  has  been  alrnoit  entirely 
abandoned.     The  experiments  on  which  Berthollet  fupporta 

*  f'rom  the  Annulcs  dt  Cbimie,  No.  112. 
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bis  opinion  fecmed  fo  conclufive,  that  all  chemiils  almoft 
were  eager  to  adopt  it.  The  pneumatic  chemifts,  explaining 
this  opinion  in  the  language  of  their  theory,  have  laid  that 
the  acetic  acid  is  the  acetous  combined  with  a  new  quantity 
of  oxygen  ;  confequently,  in  a  ftate  of  more  perfect  combina7 
tion.     Such  has  been  the  opinion  hitherto  generally  adopted* 

C.  Adet,  in  a  memoir  read  before  the  National  Inftitute, 
and  inferted  in  Vol.  XXVII.  of  the  Annales  de  Cbimic,  op- 
pofes  this  opinion,  and  maintains: 

1  ft,  That  no  fuch  acid  as  the  acetous  exifts. 

2d,  That  the  acid  of  vinegar  continually  prefents  kfelf  at 
the  higheft.  decree  of  oxygenation  to  which  it  can  attain ; 
and  confequentTv,  that  it  is  always  in  the  ftate  of  acetic  acid. 

3d,  That  the  difference  which  exifts  between  the  acetic 
acid  extracted  from  the  acetate  of  copper,  and  that  extracted 
from  vinegar,  depends  on  the  lefs  quantity  of  water  contained 
in  the  latter. 

Has  C.  Adet  completely  attained  the  end  which  he  pro- 
pofed  ?  In  my  opinion  he  has  not.  In  the  firft  place,  the 
greater  part  of  the  experiments  on  which  the  opinion  of  Ber- 
thollet  refts,  have  not  even  been  attacked,  and  confequently 
remain  in  full  force.     Such  are : 

lft,  The  pungent  odour  and  tafte  which  this  acid  retains 
though  diluted  with  water  fo  as  to  make  its  fpecific  gravity 
equal  to  that  of  diftilled  vinegar  j  an  odour  and  tafte  which 
the  latter  does  not  poffefs. 

2d,  The  property  which  the  acetic  acid  has  of  immediately 
combining  with  copper,  while  the  acetous  acid  does  not 
combine  with  it  until  it  has  been  oxidated. 

In  the  next  place,  the  proofs  which  this  chemift  brings  to 
fupport  his  opinion,  are  far  from  being  fo  conclusive  as  might 
be  wiflied.  C.  Adet  himfelf  allows  that  they  ftill  leave  fome 
defiderata. 

I  propofed  to  prefent  fome'  objections  to  the  opinion  of 
C.  Adet,  and  to  prove  that  it  cannot  be  admitted.  I  even 
had  written  a  paper  on  the  fubjec~t;  but  C.  Chaptal,  in  his 
observations  printed  in  Vol.  XXVIII.  of  the  Annales  de 
Cbimie,  having  difeharged  this  talk  much  better  than  I 
could  have  done,  I  have  thought  proper  to  fupprefs  the 
greater  part  of  my  labour;  I  fhould  even  have  fuppreffed  it 
entirely,  if  the  experiments  I  made,  and  the  refults  J  obtained, 
had  not  led  me  to  adopt  an  opinion  different  from  that  of 
Chaptal.  It  is  this  part  of  my  labour  that  I  have  determined 
to  give. 

C.  Chaptal,  after  having  proved,  by  feveral  experiments, 
which  appear  to  me  decifive,  that  the  difference  between  the 
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two  acids  docs  not  arife  from  a  greater  concentration  on  tHd 
part  of  the  acetic  acid,  concludes  by  laying: 

iff,  That  there  is  a  difference  between  the  acetous  and 
acetic  acid. 

2d,  That  this  difference  arifes  from  a  lefs  proportion  of 
carbon  in  the  acetic  acid  than  in  the  acetous  acid. 

3d,  That  the  acetous  acid  docs  not  pais  to  the  ftate  of 
acetic  acid  but  by  carbonization. 

4th,  That  the  difference  which  exifis  between  that  acid 
and  fomc  others  equally  fufccptible  of  modifications  by 
changes  made  in  the  proportions  of  their  condiment  princi- 
ples is,  that  in  this  acid  the  oxygen  does  not  appear  fufccpti- 
ble of  addition  nor  fubtracTfcion,  and  that  the  carbon  alone 
experiences  variations  and  determines  all  the  changes,  while 
in  other  acids  it  is  the  oxygen  which  varies  and  occafions 
the  changes. 

I  am  of  opinion  with  Chaptal,  that  there  is  a  difference 
between  the  acetous  and  acetic  acids  :  I  even  admit  that  the 
latter  contains  lefs  carbon  than  the  acetous  acid;  but  does 
the  acetous  acid  pafs  to  the  ftate  of  acetic  acid  only  by  de- 
carbonization,  as  that  celebrated  chemift  afferts  ?  I  do  not 
think  fo.  On  the  contrary,  I  hope  to  be  able  to  prove,  by 
feveral  experiments:  ift,  That  the  difference  which  exifts 
between  the  two  acids  is  owing  to  the  different  proportions 
of  oxygen:  2d,  That  this  fubftance  is  in  greater  quantity  in 
the  acetic  than  the  acetous  acid  :  3d,  That  by  adding  oxygen 
to  the  acetous  acid  it  may  be  made  to  pals  to  the  ftate  of 
acetic  acid. 

C.  Adet  having  laid  it  down  as  a  principle,  that  the  acid  of 
vinegar,  in  its  combination  with  potafti,  is  in  the  ftate  of 
acetic  acid,  and,  as  Chaptal  has  not  difputed  this  affertion, 
which,  if  correal,  would  give  great  weight  to  the  opinion  of 
C.  Adet,  I  thought  it  proper  firft  of  all  to  examine  whether,, 
as  C.  Adet  afferts,  the  acetic  acid,  obtained  from  the  decom- 
pofition  oftheacetite  of  potafh,  by  means  of  fulphuric  acid, 
really  exifted  in  that  fait,  became  that  chemift  fays  "  the 
acetic  acid  is  obtained  before  the  leaft  atom  of  fulphureous 
acid  manifefts  itfelf/1  or  rather,  whether  it  be  not  owing  to 
a  commencement  of  the  decompofition  of  the  latter  acid,  as 
feems  to  be  proved  by  the  fulphureous  acid  obtained  towards 
the  end  of  the  operation.  To  obtain  a  folution  of  this  pro- 
blem, which  appeared  to  me  to  be  of  the  utmoft  impor- 
tance, I  thought  it  would  be  fufficient  to  employ  an  inde- 
compofable  acid,  which,  however,  mould  be  fufccptible  of 
acquiring  a  concentration  nearly  equal  to  that  of  the  ful- 
phuric acid.     As  the  muriatic  acid  appeared  to  me  topoffefs 

all 
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all   the  requifite   properties,   I  proceeded  in  the  following 
manner. 

Exper.  I.  One  part  of  concentrated  muriatic  acid,  and 
two  parts  of  the  acetite  of  potafh,  were  put  together  into 
a  retort,  and  diftilled  with  a  proper  apparatus,  till  nothing 
more  pafTed  over ;  I  then  unluted  the  apparatus,  and  found 
that  the  acid  obtained  was  in  every  thing  fimilar  to  concen- 
trated diftilled  vinegar  ;  only  that  it  was  mixed  with  a  little 
muriatic  acid. 

Exper.  II.  Equal  parts  of  concentrated  muriatic,  acid  and 
oxide  of  manganefe  in  powder,  and  two  parts  of  the  acetite 
of  potafh  mixed  together,  and  fubje&ed  to  diftillatioii,  as  in 
the  preceding  experiment,  gave  me  acetic  acid,  fimilar  in  all 
its  phyfical  properties  to  that  obtained  by  fulphuric  acid,  ex- 
cept that  it  was  mixed  with  a  little  oxygenated  muriatic  acid 
which  was  difengaged  towards  the  end  of  the  operation. 

Exper.  III.  Acetite  of  potafh,  mixed  with  the  fourth  of 
its  weight  of  fulphuric  acid,  was  diftilled  in  a  fand  bath,  in  a 
moderate  heat.  Acetic  acid  pafTed  at  the  commencement 
of  the  operation,  and  before  the  leaft  atom  of  fulphureous 
acid  had  manifefted  itfelf,  as  obferved  by  C.  Adet;  but 
when  about  the  fourth  of  the  liquor  which  I  obtained  had 
pafTed,  the  fulphureous  acid  began  to  difengage  itfelf,  and 
continued  to  do  fo  till  the  end  of  the  operation. 

It  evidently  refults,  in  my  opinion,  from  thefe  experi- 
ments, that  in  the  acetite  of  potafh  the  acid  of  vinegar  is 
not  in  the  ftate  of  acetic  acid,  but  of  acetous  acid,  and  that 
an  addition  of  oxygen  is  indifpenfable,  to  convert  the 
acetous  acid  into  acetic.  Thefe  principles  being  once  ad- 
mitted, no  doubt  will  remain  that  the  fulphuric  acid  may 
lofe  a  portion  of  its  oxygen  without  however  pafling  to  the 
flate  of  fulphureous  acid,  as  I  have  advanced  in  my  effay  on 
the  theory  of  ether,  and  confequently  that  this  acid  may  be 
in  an  intermediate  ftate  between  the  fulphuric  and  fulphu- 
reous acid*. 

*  Fourcroy  and  Vauquelin,  in  their  obfervations  on  my  work  refpe&ing 
ether,  oppofe  this  opinion.  It  is  not  on  fuppofitions,  they  fay,  that  the- 
ories are  elliblifhed,  and  they  add,  that  I  ought  to  have  begun  by  proving 
that  the  fulphuric  acid  may  lofe  a  portion  of  its  oxygen,  without  pafling 
to  the  ftate  of  fulphureous  acid.  1  am  fenfible  of  thefuil  force  and  juft- 
nefs  of  this  objection.  I  omitted  proving  this  aflertion,  becaufe  I  confi- 
dered  it  as  an  acknowledged  principle,  which  the  experiments  contained 
in  my  elTay  on  ether,  and  that  described  in  the  obfervations  of  the  above 
chemifts,  only  confirmed.  Though  it  is  only  a  fiiort  time  mice  I  received 
the  volume  of  the  Annates  which  contain  thefe  objections,  I  have  em- 
ployed myftlf  on  the  means  of  obviating  them,  and  two  experiments 
which  1  have  already  made  give  me  hopes  of  fuccccdira 
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If  any  doubt  fhould  ftill  remain,  that  an  addition  of  oxy- 
gen is  indifpenfably  neccflary  to  convert  acetous  into  aCTtfc 
acid,  the  following  experiment  mutt,  in  my  opinion,  en- 
tirely remove  it. 

Exper.  IV.  Equal  parts  of  di (tilled  vinegar,  concentrated 
by  freezing,  and  of  oxide  of  manganefe  in  powder,  mixed  to- 

f ether  and  diddled  to  drvnefs,  gave  me  the  following  pro- 
ucts.  There  firft  paffed  about  one  half  of  the  vinegar, 
which  had  not  experienced  the  leaft  alteration.  1  then 
changed  the  receiver,  and  the  acid  which  I  obtained  had  ac- 
quired the  odour  which  characterizes  the  acetic  acid.  When 
it  was  thus  proved  that  the  addition  of  oxygen  is  indifpen- 
fably neccflary  to  convert  acetous  into  acetic  acid,  it  re- 
mained for  me  to  examine  how  the  oxygen  effects  that 
change, — whether  by  taking  from  it  a  portion  of  its  carbon, 
as  Chaptal  fuppofes,  or  rather  by  combining  with  it,  as  the 
following  experiment  will  prove. 

I  repeated  the  fecond  experiment  in  a  mercurial  appa- 
ratus, that  I  might  collect  the  carbonic  acid  gas,  which 
would  necefTarily  be  difengaged  if  the  acetous  acid  parTed 
to  the  ftate  of  acetic  acid  only  in  confequence  of  lofing  a  por- 
tion of  its  carbon,  which  in  this  operation  muft  have  com- 
bined with  the  oxygen  of  the  manganefe.  When  the  opera- 
tion was  terminated,  lime  water  did  not  mow  the  lead  atom 
of  carbonic  acid. 

From  the  above  experiments  I  think  myfelf  authorized  to 
conclude, 

i ft,  That  there  is  a  difference  between  the  acetous  and 
the  acetic  acid. 

2d,  That  this  difference  is  owing  to  a  greater  proportion 
of  oxygen  in  the  acetic  than  in  the  acetous  acid. 

3d,  That  the  acetous  may  be  converted  into  acetic  acid, 
by  combining  it  with  a  new  quantity  of  oxygen. 

4th,  That  the  acid,  in  what  is  now  called  acetate  of  potafh, 
is  in  the  ftate  of  acetous  acid. 

5th,  That  the  acetic  acid  obtained  from  the  decompofition 
of  that  fait,  by  the  means  of  fulphuric  acid,  is  owing  to  a 
portion  of  oxygen  which  it  takes  from  the  latter  acid. 


LI  1 1.     On  a  cheap  Subjiitute  for  Oil  Faint. 

V>».  Cadet  de  Vaux  has  lately  publiihed  a  memoir,  on 
what  he  calls  painting  in  diftemper  with  milk.  His  pro. 
eel's,  which  is  nearly  fnnilarto  that  of  Ludic,  given  in  the 
tii  ft  volume  of  this  Magazine,  is  as  follows : 

Take 
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Take  fkimmed  milk  two  quarts,  lime  newly  flaked 
fix  ounces,  oil  of  pinks,  linfeed  oil,  or  nut  oil,  four  ounces, 
Spanifh  white  (or  well-ground  chalk)  three  pounds.  Put 
the  lime  into  an  earthen  veffel,  add  pour  over  it  a  portion 
of  the  milk,  fufficient  to  bring  it  to  the  confidence  of  thick 
foup  ;  add  gradually  the  oil,  ftirring  the  mixture  with  a 
fmall  wooden  fpatula ;  then  pour  in  the  remainder  of  the 
milk,  and  dilute  in  it  the  Spanifh  white.  Skimmed  milk, 
in  fummer,  is  often  found  curdled,  but  this  is  a  matter  of 
little  importance  to  our  prefent  object ;  by  coming  into  con- 
tact with  the  lime  it  will  loon  be  reftored  to  fluidity.  It 
muff,  however,  not  be  four,  as  it  would  then  form  with  the 
lime  a  fort  of  acetitc  (or^  more  correctly,  a  lactite)  of  lime, 
fufceptible  of  attracting  humidity. 

The  lime  is  flacked  by  immer'fing  it  in  water,  then  taking 
it  out  and  leaving  it  to  errloreice  in  the  air.  The  choice  of 
fhe  oils  is  a  matter  of  indifference  ;  but,  for  painting  white, 
oil  of  pinks  ought  to  be  preferred,  becaufe  it  is  colourlefs; 
even  the  moft  common  oils  may  be  employed  for  painting 
with  ochre.  The  oil,  by  falling  into  the  mixture  of  milk 
and  lime,  difappears :  it  is  completely  taken  up  by  the  lime, 
with  which  it  forms  a  calcareous  foap. 

The  Spanifh  white  muft  be  pounded,  and  ftrewed  gently 
on  the  furface  of  the  liquid,  by  which  it  is  gradually  im- 
bibed, and  at  length  falls  to  the  bottom.  This  paint  may 
be  coloured  like  that  for  diftemper,  by  charcoal  pounded  in 
water,  yellow  ochre,  8cc.  It  is  employed  in  the  fame*  man- 
ner as  paint  for  diftemper.  This  quantity  will  be  fufficient 
for  giving  a  firft  ftratum  to  fix  fathoms.  The  expenfe  for 
the  above  quantity  is  about  four-pence  halfpenny,  which 
makes  about  three  halfpence  per  fathom. 

When  it  is  necefTary  that  the  painting  (liould  be  more  du- 
rable, the  following  mixture  may  be  employed :  flacked 
lime  two  ounces,  oil  two  ounces,  and  Burgundv  pitch  the 
fame  quantity.  The  pitch  muft  be  diflblved  in  the  oil,  in  a 
gentle  heat,  and  the  clear  liquor  of  the  milk  and  lime  muft  be 
added.  During  cold  weather,  the  milk  and  lime  ought  to 
be  heated,  that  the  pitch  may  not  be  too  fuddenly  cooled, 
and  to  facilitate  its  union  with  the  milk  and  lime.  Painting 
with  this  fubftance  has  fome  analogy  to  that  known  by  the 
name  of  eucaufiic. 

Thefe  kinds  of  painting  will  (land  again  ft;  the  common  ef- 
fects of  the  weather  for  years,  ami  afifwer  well  for  garden 
railings,  fencings,  and  the  like.  The  firft  time  that  wood  is 
thus  painted,  it  mould  reeeive  a  fecond  coat  after  the  firft  one 
is  dry  ;  but  when  re-painted,  a  fingle  coat  only  will  be  ne- 
cefiarv. 
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LIV.  ExtraSi  of  a  Memoir  on  the  Bronze  of  the  Antients , 
and  an  Antique  Sword.  Read  in  the  Public  Sitting  of  the 
Injiitute,  July  4.     J^C.Mongez. 

V>«»  TRAULLE,  prefident  of  the  Society  of  Emulation 
at  Abbeville,  preiented  to  the  clafs  of  literature  and  the  fine 
arts,  a  fword  of  bronze,  found  near  Corbie,  in  the  turf-mofs, 
formed  by  the  depofits  of  the  Somme.  A  fmall  figure  of  a 
warrior  found  in  the  fame  mofs,  and  feveral  Roman  medals, 
fome  of  which  are  frequently  dug  up  there,  give  reafon  to» 
conjecture  that  this  weapon  belonged  to  the  Romans ;  be- 
sides its  dimenfions,  the  blade,  being  eighteen  inches  in  length 
and  two-edged,  together  with  its  point,  its  ftrength,  its  weight, 
feem  to  characterize  a  fword  of  the  conquerors  of  the  world. 
Though  it  was  found  near  the  fkeleton  of  a  man  and  that  of 
a  horle,  it  feems  doubtful  whether  it  belonged  to  a  horfeman, 
becaufe  the  fwords  of  the  cavalry  were  longer  than  thofe  of 
the  foot  foldiers.  It  is  alfo  probable  that  it  was  an  object 
of  luxury,  or  ferved  as  a  mark  of  diftinction  to  fome  officer, 
for  we  know,  by  the  teftimony  of  Polybius,  that  the  ordinary 
fword  of  the  Romans  was  of  iron.  In  a  word,  fuch  a  weapon 
of  bronze  would  coft  at  prefent  as  much  money  as  a  cutlafs 
of  the  fame  length.  It  would,  therefore,  be  no  faving  to 
adopt  the  ufe  of  bronze  fwords,  but  they  could  be  fooner 
manufactured,  as  they  might  be  carl:;  fo  that  in  a  country 
deftitute  of  manufactories  for  making  fabres  and  fwords, 
twenty  thoufand  men  might  be  eafily  armed  in  the  courfe  of 
a  month. 

After  having  examined  the  alloy  of  which  the  antique  fword 
is  compofed,  I  generalized  my  labour,  and  made  fome  re- 
fearches  in  regard  to  the  bronze  of  the  antients.  The  follow- 
ing is  the  refult. — We  employed  copper  under  the  metallic 
form  in  three  different  ftates  : — pure  copper;  brafs  or  cop- 
per alloyed  with  zinc;  and  bronze,  that  is,  copper  alloyed 
with  tin.  I  afcertained,  by  different  experiments  made  in 
concert  with  Dize,  that  we  have  no  remains  of  pure  copper 
from  the  antients.  The  fheathing  even  of  (hips,  which  wag 
known  to,  and  practifed  by  them,  was  not  performed  with 
copper,  but  with  plates  of  lead  :  the  nails  only  were  of  bronze. 
Leo-Baptifta  Alberti  obferved  it  on  an  antient  fhip,  dis- 
covered, while  fome  refearches  were  making  under  his  direc- 
tion, in  the  neighbourhood  of  lake  Riccia.  If  to  this  be 
added,  that  all  the  antient  inflruments,  vafes,  and  medals, 
have  been  caft,  we  may  conjecture,  that  the  antients  made 
very  little  ufe  of  pure  copper. 

The 
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The  fame  thing  cannot  be  faid  of  the  antient  brafs.  Col- 
lections of  medals  contain  feveral  which  have  been  evidently 
formed  of  this  alloy,  which  is  known  to  be  factitious,  but 
which  Pliny  believed  to  have  been  a  long  time  before  ex- 
tracted from  the  bofom  of  the  earth  quite  formed. 

By  the  chemical  analyfis  of  the  medals  of  various  nations, 
of  a  poniard,  of  a  fword,  found  at  Corbie,  of  nails,  &c.  all 
antiques,  and  of  bronze,  we  have  learned  that  they  con- 
tained tin  and  fome  atoms  of  zinc,  but  neither  arfenic  nor 
iron  were  found  in  them.  The  proportion  of  tin  varies  from 
four  thoufandths  to  thirteen  hundredths,  one  of  the  nails  con- 
tained eight  hundredths  of  tin.  We  know  alfo  that  tin 
forms  a  part  of  the  nails  ufed  for  the  fheathing  of  mips,  which 
are  driven  into  the  timbers  with  as  much  force  as  is  ufed  for 
iron  nails.  Why  did  the  antients  employ  bronze  alone  ? 
It  was  notbecaufe  the  earth  prefented  that  alloy  quite  formed, 
fince  tin  mines  do  not  contain  a  fenfible  quantity  of  copper, 
but  becaufe  they  call  all  their  inftruments,  and  becaufe  cop- 
per alone,  though  rendered  fluid  by  an  extreme  degree  of 
heat,  remains  in  the  confidence  of  a  pafte.  The  addition  of 
tin  renders  it  very  fluid,  and  difpofes  it  to  aflume  all  the  de- 
licacy of  the  mould.  It,  therefore,  forms  a  tenth  of  the 
metal  ufed  for  cannons,  and  a  fourth  of  that  employed  for 
bells.  Befides,  bronze  is  lefs  fufceptible  of  being  covered  with 
verdigreafe  than  pure  copper. 

This  dangerous  effect:,  however,  cannot  be  avoided  when 
greafe,  acids,  and  even  vegetables,  are  long  kept  in  bronze. 
For  this  reafon  the  Romans  adopted  the  ufe  of  tinning,  which 
Pliny  fays  had  been  invented  in  his  time  by  the  Gauls ;  thefe 
people  they  haughtily  treated  as  barbarians,  though  they  had 
learned  from  them  the  art  of  working  iron,  and  of  making 
ploughs  with  ears,  &c. 

Philo  of  Byzantium  has  made  us  acquainted  with  another 
object,  which  the  antients  had  in  view  when  they  alloyed 
copper  with  three  hundredth  parts  of  tin.  It  was  for  the  pur- 
pofe  of  making  elaftic  plates,  employed  in  mooting  darts  and 
javelins  from  their  warlike  machines.  He  adds,  that  they 
hammered  them  a  long  time  to  give  them  perfect  elafticity. 
This  alloy  might  be  employed  in  our  machines,  and  parti- 
cularly in  carriages  for  making  bronze  fprings,  which  might 
be  fubftitutcd  for  thofe  of  fteel,  the  latter  being  oft  fhort  and 
brittle.  Bronze  alfo  might  be  fubftituted  with  advantage  for 
iron  in  machines,  which  may  be  fuddenly  deranged  by  the 
iron  work  breaking,  fuch  as  axles  for  carriages,  and  hinges  for 
rudders.    We  have  already  adopted,  for  fixing  the  wheels  to 
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the  axles,  boxes  of  copper,  the  models  of  which  were  fur* 
niffied  by  the  antiquities  found  at  Ilerculaneum.  It  is  thus 
that  the  ftudy  of  antiquity,  contributing  to  the  improvement 
of  the  arts,  will  free  its  followers  from  the  reproach  of  inuti- 
lity, which  has  been  fo  often  thrown  out  againft  them  by 
fuperficial  minds. 

.  At  the  period  of  the  revival  of  letters,  the  learned  men  who 
examined  a  great  many  fharp  inftruments  of  bronze,  found  in 
the  ruins  of  antient  cities,  imagined  that  the  antients  gave 
them  the  hardnefs  neceffary  for  cutting  by  means  of  temper- 
ing. Pliny,  however,  who  details  all  the  operations  in  regard 
to  the  working  of  copper,  thole  in  regard  to  iron,  and  the 
method  of  tempering  it,  obferves  perfect  filence  refpecling  the 
tempering  of  copper:  on  the  contrary,  we  have  feen  blanks  for 
copper  money  thrown  into  cold  water,  after  being  ftrongly 
heated,  to  foften  them.  Count  Cay  1  us  endeavoured  to  dis- 
cover the  pretended  fecret  of  the  tempering  of  copper.  For 
this  purpofe  one  of  his  chemical  friends  compofed  alloys,  that 
is  to  fay,  miftook  the  method,  even  if  fuch  a  fecret  had  ever 
exifted.  By  alloying  a  fixth  of  iron  with  copper  he  con- 
structed a  fword  of  fironze,  which  exhibited  indeed  the  form 
of  the  antique  fwords,  and  cut  like  them,  but  which  confifted 
of  a  different  alloy,  exercifed  an  action  on  a  magnetic  bar,  in 
the  fame  manner  as  different  alloys  of  iron  and  copper,  even 
to  the  weak  proportion  of  one  part  in  eighty-one,  a  term  at 
which  the  magnetic  bar  remains  motioniefs.  But  of  more 
than  a  hundred  morfels  of  antique  bronze,  medals,  ftalues, 
knives,  poniards,  fwords,  &c.  which  1  fubje6led  to  the  fame 
proof,  not  one  exibited  the  leaft  trace  of  iron.  In  a  word  we 
afcertained,  by  very  fimple  experiments,  that  the  antient 
bronze  contained  no  arfenic,  though  a  modern  chemift  has 
afcribed  to  the  addition  of  that  fubftance  the  hardnefs  poffefT- 
ed  by  the  cutting  inftruments  of  the  antient*. 

C.  Darcet,  the  fon  of  our  colleague,  who  analyfed  the 
fword  dug  up  near  Corbie,  followed  the  real  method  fordil- 
covering  the  caufes  which  gave  to  that  weapon  the  faculty  of 
cutting,  whieh  it  (till  poflelTes.  At  my  requefl  he  formed  a 
limilar  alloy  with  twelve  hundredths  of  tin  :  by  means  of  a 
mould  he  formed  two  knife- blades,  and  one  pen-knife  blade. 
One  of  the  knives  was  fubmitted  to  the  clafs,  who  found  that 
it  was  not  inferior  to  our  common  knives.  The  edge  was 
formed  by  hammering,  and  fharpening  it  on  a  grind-ftonc. 
It  was  thus  that  the  antient  fword  had  been  formed,  and 
-traces  of  the  hammer  may  be  ftill  fecn  on  its  edges. 
•!    If  bronze  were  employed  for  cutting  inftruments  ufed  at 
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fea,  the  blades,  which  the  acidity  of  the  atmofphere  rufts  and 
deftroys  when  made  of  iron,  would  be  preferved  from  that 
inconvenience. 

I  (hall  terminate  this  extract  with  fome  reflections  on  the 
price  of  metals  in  the  time  of  Pliny.  Lead  at  Rome,  during 
thefirft  century  of  our  gera,  was  worth  twenty-four  times  the 
price  at  which  it  is  fold  at  prefent  at  Paris,  and  tin  c  iight  times 
its  prefent  price ;  {o  that  lead  was  three  times  as  dear  there  as 
tin,  while  among  us  it  does  not  coll  a  third  of  the  price. 
The  comparative  dearnefs  of  thefe  metals  among  the  antients 
muft  make  us  fenfible  of  the  advantage  which  more  extenflve 
commerce,  and  metallurgic  labours  conducted  in  a  more 
feientifje  manner,  give  us  over  them.  But  we  ought  not  to 
forget  that  this  advantage  is  the  rcfult  of  eighteen  centuries  of 
experience  and  improvement ;  and  that,  notwithstanding  this 
great  number  of  centuries,  the  antients  are  ftill  our  mailers  in 
that  part  of  literature,  and  the  fine  arts,  which  forms  the  pe- 
culiar domain  of  the  imagination. 


LV.  On  the  Expanfion  of  Wood  by  Heat.  By  David  Rit> 
tenhousk,  LL.  D.  Prejident  of  the  American  Philofor- 
phis  a  I  Society  '" 


,« 


J-N  the  prefent  (late  of  experimental  philofophy  it  is  well 
known  that  bodies  in  general  enlarge  their  dimenfions,  or  ex- 
pand, on  being  heated,  and  contract  in  cooling.  From  fome 
experiments  heretofore  made,  wood  has  been  thought  to  make 
an  exception  to  the  general  rule,  and  this  opinion  has  fo  pre- 
vailed that  many  curious  perfons  have  applied  wooden  pen- 
dulum rods  to  their  time-pieces,  to  prevent  the  variation  in 
their  rate  of  going,  arifing  from  the  expanfion  and  contra6ling 
of  a  metal  rod.  From  my  own  observations,  however,  as  well 
as  thofe  of  fome  of  my  friends,  the  wooden  pendulum  rod  does 
not  appear  to  anfwer  the  expectations  formed  on  it.  I  had  in 
my  polfcilion  for  feveral  years  an  excellent  time-piece  made 
for  this  fociety  by  an  ingenious  workman  and  worthy  mem- 
ber of  the  foctet\\  The  refult  of  my  conftant  attention  to  this 
clock  was,  that,  though  its  regular  variations  with  heai  and 
cold  were  probably  much  lefs  than  thofe  of  metal  pendulums^ 
it  nevertheless  went  always  fa  iter  in  winter  than  in  fummer, 
and  was  liable  to  very  fudden  and  confiderable  variations  ; 
aiifing,  no  doubt,  Irom  the  combined  effects  of  heat  and  eold, 

':   From  the  Yrcwfiflivns  of  the  American  Fbtiojbfbiccd  Sj  iety. 
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moifture  and  drynefs.  This  determined  me  to  make  fome 
careful  experiments  with  a  pyrometer  capable  of  receiving  a 
piece  of  wood  of  the  length  of  a  fecond  pendulum.  Several 
years  ago  I  made  fome  experiments  of  this  kind,  perfectly  cor* 
refponding  with  thofe  I  have  lately  made,  and  which  I  now 
communicate  to  the  fociety. 

I  took  a  ftraight-grained  piece  of  white  hiccory,  green,  for 
I  could  not  procure  any  feafoned,  its  length  39  inches,  and 
about  3-8ths  of  an  inch  fquare.  This  I  placed  in  my  pyro- 
meter, and  kept  it  fully  extended  by  a  weight  fattened  to  a 
firing,  going  over  a  pulley.  To  the  pyrometer  I  applied  the 
tube  and  glafTes  of  a  good  compounded  microfcope,  and  a 
micrometer,  the  value  of  the  fmaller  divifions  whereof  I  found 
to  be  nearly  .QO053  parts  of  an  inch  each. 

The  rod  of  wood  being  placed  in  the  pyrometer,  I  poured 
fand  all  around  it,  heated  to  about  250  of  Fahrenheit,  which 
degree  of  heat  I  found  the  wood  would  bear  without  fcorching. 
On  pouring  in  the  hot  fand,  the  rod  expanded  very  much, 
but  foon  began  to  contract,  even  before  the  fand  was  fenfibly 
cooled,  which  I  fuppofe  arofe  from  the  hot  fand  extracting 
the  moifture  of  the  wood.  It  continued  to  contract  as  the 
whole  grew  cool,  fo  that  when  the  rod  had  acquired  its  firft 
temperature  it  was  near  30  of  the  above  divifions  fhorter  than 
at  firft.  I  repeated  the  operation  a  fecond  and  third  time,  and 
had  then  reafon  to  conclude  that  the  wood  was  nearly  as  dry- 
as  it  would  become  by  lying  long  in  a  dry  air.  I  now  let  it 
cool  to  the  temperature  of  the  atmofphere,which  was  J50,  and 
heating  the  fand  to  200  only,  I  poured  it  around  the  rod.  In 
a  few  minutes  it  expanded  16  divifions.  In  half  an  hour  the 
fand  had  cooled  to  125,  and  the  rod  had  contracted  11  divi- 
sions. In  an  hour  more  the  fand  was  80,  and  the  rod  fhort- 
ened  full  4  divifions  more,  being  nearly  equal  to  its  length 
when  the  fand  was  firft  applied.  On  the  whole  I  conclude, 
lhat  very  dry  wood  expands  with  heat  pretty  regularly,  though 
certainly  in  a  much  lefs  degree  than  any  of  the  metals,  or  even 


glafs. 


The  rod  above  mentioned  having  been  kept  in  a  dry  place 
for  twelve  months,  I  again  tried  it  with  the  pyrometer,  having 
fixed  near  one  end  of  it  a  fmall  graduated  fcale  of  ivory,  360 
divifions  whereof  were  equal  to  one  inch.  This  fcale  was 
viewed  with  the  microfcope,  furnifhed  with  a  crofs  hair,  and  I 
thought  this  method  preferable  to  the  fcrew  micrometer  ufed 
before. 

The  rod  was  placed  in  the  pyrometer  when  the  temperature 
of  the  air  was  about  6o<\  On  pouring  fand  around  it,  heated 
a  little  higher  than  boiling  water  perhaps,  it  immediately  ex- 
panded 
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panded  half  a  divifion,  but  in  lefs  than  a  minute  it  began  to 
contract,  and  continued  to  do  fo  for  an  hour,  when  I  drew  off 
the  fand.  It  was  now  full  to  divifions  ihorter  than  at  firft, 
fo  that  it  had  imbibed  a  great  deal  of  moifture  from  the  air, 
which  it  again  parted  with  to  the  heated  fand.  Three  hours 
afterwards,  when  the  rod  was  cool,  I  again  poured  the  fand  on 
it,  heated  as  before.  It  now  continued  to  expand  for  about 
three  minutes,  when  its  length  was  increafed  %\  divifions,  it 
then  began  to  contract,  and  became  full  3  divifions  (horter 
than  when  the  fand  was  poured  on  it.  I  caufed  the  fand  to 
run  off  once  more,  and  let  the  rod  cool.  Then  heating  the 
fand  2500  by  a  thermometer,  I  poured  it  on  the  rod,  and  in 
a  few  minutes  it  expanded  3  J  divifions,  it  then  began  to  con- 
tract (lowly,  and  in  15  minutes  it  became  2-3ds  of  a  divifion 
fhorter  than  at  firft.  On  the  whole,  I  concluded  that  the  ex- 
panfion  of  wood,  in  its  length,  will  be  irregular,  correfpond- 
mg  partly  to  the  warmth,  and  partly  to  the  moifture  of  the 
atmofpherc. 


LVI.  Obfervations  on  the  Means  of  detecling  the  Prefence  of 
Lead  in  Wine.     By  C.  O.  Reinecke  *. 

JL  O  gratify  fordid  avarice  at  the  expenfe  of  the  health  of 
mankind,  by  communicating  to  four  wines  a  fallacious  fweet^ 
nefs  by  means  of  the  oxide  of  lead,  is  a  crime  which  for  the 
dignity  of  the  human  race  we  fhall  fuppofe  to  be  committed 
rather  through  ignorance  than  want  of  principle.  Haifa 
bottle  of  Chably  wine  was  lately  fent  me  to  teft,  with  a  no- 
tice1, that  a  perion,  whofe  opinion,  on  account  of  his  talents, 
was  entitled  to  great  refpe&,  had  tried  this  wine,  and  be- 
lieved that  he  had  found  in  it  oxide  of  lead.  To  accomplifli 
the  object  in  view  I  employed  the  following  means : 

I  ft,  After  being  allured  that  the  feal  with  which  the  cor- 
refpondent  had  marked  the  half  bottle  was  in  good  preferva- 
tion,  I  began  to  examine  the  phyfical  properties  of  the  wine 
it  contained.  It  was  perfectly  clear,  had  fcarccly  any  colour, 
and  had  formed  no  depofit.  The  tafte  of  this  liquor  alone 
convinced  me  that  it  had  not  experienced  that  adulteration 
of  which  it  was  fufpected  ;  it  had  that  pure  and  pungent 
tafte,  which  is  fo  much  liked  in  Chably  wine,  without  the 
flighted  traco  of  that  perfidious  fwe'etnefs  communicated  by 
acetite  of  lead,  and  which  always  betrays  itlelf  by  a  ftvptic 
relifh,  however  fmall  may  have  been  the  quantity  of  this 
poifon  mixed  with  the  liquor. 

*  From  the  Annates  de  Cbi'mict  No.  114. 
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2d,  As  it  was  neceflary  that  the  detection  fhould  he  of 
fucli  a  nature  as  to  he  evident  to  thole  acquainted  with  the 
firit  principles  of  chemiltry,  I  endeavoured  to  find  it  in  the 
relation  which  alkaline  prufliates  have  with  metallic  folutions. 
It  is  well  known  that  they  decompofe  them  all  in  confe- 
quenee  of  that  douhle  affinity  by  which  the  pruflie  acid 
abandons  its  firft  hafe  to  form  with  the  metallic  oxide  an 
intoluble  prufliate,  coloured  according  to  the  nature  of  the 
metal.  Setting  out  from  this  principle,  1  diffolved  cryftal- 
lized  prufliate  of  potafh  in  diftilled  water,  and  mixed  this  fo- 
Jution  with  a  part  of  the  lufpeded  wine.  Having  left  this 
mixture  expofed  to  the  air  for  twenty-four  hours,  and  then 
finding  no  other  changes  but  a  few  atoms  of  pruiliate  of  iron, 
very  diftinguiihable  by  its  blue  colour,  I  considered  myfelf  as 
authorized  to  announce  that  the  wine  in  queition  did  not 
contain  the  leaft  particle  of  lead. 

3d,  To  give  to  this  firft  proof  that  degree  of  evidence  of 
which  it  is  fufceptible,  and  to  place  the  principles  of  it  beyond 
all  doubt,  I  mixed  another  part  of  the  fufpecled  wine  with  a 
Angle  drop  of  the  acetite  of  lead;  to  this  mixture  two  drops 
of  the  fame  folution  of  prufliate  of  potaih  (2d)  were  added, 
and  I  immediately  obtained  a  precipitate  of  a  dirty  white 
colour,  being  the  prufliate  of  lead,  and  proving  in  the  fulleft 
manner,  that  in  the  preceding  experiment  the  fame  wine 
mult  have  given  the  fame  precipitate  if  it  had  contained  the 
fmalleft  particle  of  lead. 

4th,  To  thefe  proofs  and  counter- proofs  bv  the  prufliate 
(2  and  3),  that  of  the  muriatic  acid  was  added:  the  latter, 
as  is  well  known,  feparates  lead  from  its  folutions  under  the 
form  of  a  muriate  very  little  foluble;  it  did  not  difturb  the 
;ranfparency  of  the  fufpe&ed  wine,  nor  produce  any  change 
in  it :  this,  then,  {till  tends  to  prove  that  the  above  fufpicion 
was  ill  founded. 

5th,  The  proof  by  fulphuret  of  potafli,  propofed  long  ago 
as  the  fure  means  of  detecting  lead  in  wine,  had  been  em- 
ployed by  the  perfon  above  mentioned.  A  number  of  caufes, 
well  known,  render  this  proof  doubtful;  and  it  is  well  known 
that  it  is  conclufive  only  when  the  prefence  of  the  metal 
alluded  to  has  been  proved  by  complete  deoxygenation, 
bringing  back  the  oxide  to  the  itate  of  metal.  For  want  of 
this  verification,  this  proof  has  very  often  been  the  fource  of 
errors,  the  more  ferious  as  the  fufpicion  to  which  they  give 
rife  is  odious.  It  was  more  than  probable  that  the  fame  caufe 
had  in  the  prefent  cafe  produced  the  fame  effect ;  but  it  was 
of  importance  to  prove  it,  which  was  done  as  follows : 

The 
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„  The  reagent  in  queftion  was  made  in  the  proportions  and 
manner  indicated  by  the  perfon  who  had  employed  this  teft*: 
equal  parts  of  fulphur  and  potafh  (cauilic)  were  diflblved  in  a 
fufficient  quantity  of  diftilled  water;  fome  drops  of  this  folu- 
tion,  which  the  faid  perfon  called  fulphuret,  and  to  which 
he  ought  to  have  given  the  name  of  hydrogenated  fulphuret, 
were  mixed  with  the  fufpe&ed  wine,  and  no  other  change 
was  produced,  but  that  which  ought  to  take  place  in  pure 
wine  of  the  fame  kind,  viz.  a  decompofition  of  the  fulphuret, 
either  by  the  malic  acid  or  by  the  tartareous  acid  of  the 
acidulous  tartrite  of  potafli.  Had  this  wine  held  in  folutiou 
a  particle  of  lead,  the  latter  muft  neceflarily  have  immediately 
formed,  not  a  fait,  as  the  author  of  the  note  fays,  but  a  me- 
tallic fulphuret,  infoluble,  and  eafy  to  be  diltinguifhed  by  its 
colour;  being  at  firft  of  a  reddifli  brown,  and  paffing  foon  to 
dark  brown.  But  as  tjie  wine  did  not  experience  from  this 
reagent  any  other  change  than  that  arifing  from  the  faid  de- 
compofition,  giving  firft  a  white  cloud,  then  fome  traces, 
fcarcely  fennble,  of  a  depofit  of  the  fame  colour,  which  is 
nothing  elfe  than  the  fulphur  precipitated,  it  is  Hill  proved 
the  wine  did  not  contain  a  particle  of  lead. 

6th,  Another  part  of  the  fame  kind  of  wine,  but  known  to 
contain  lead,  was  employed  to  confirm  the  proof  (5)  by  a 
counter-teft :  a  drop  of  the  folution  of  acetite  of  lead  was 
put  into  it,  and  hydrogenated  fulphuret  being  then  added, 
I  immediately  obtained  the  infoluble  fulphuret  of  lead  of  the 
colour  which  I  have  mentioned. 

7  th,  Having  at  hand  all  the  apparatus  neceffary  for  thefe 
refearches,  I  applied  them  to  red  wine  fold  in  a  tavern.  One 
part  of  this  wine  being  mixeo1  with  a  few  drops  of  the  folution, 
of  acetite  of  lead,  and  then  with  hydrogenated  fulphuret,  the 
fulphuret  of  lead  was  immediately  announced  bv  a  change  of 
colour.  The  purple  pafTed  to  blackifh,  and  foon  after  the 
metal  was  detected  by  an  abundant  depofit  of  the  fame  colour. 
One  part  of  the  fame  red  wine  being  mixed  with  hydrogen- 
ated fulphuret,  without  adding  acetite  of  lead,  the  difference 
of  the  phenomena  was  fo  (inking,  that  it  alone  is  iufheient 
to  give  confidence  to  perfons  whofe  regard  for  their  health 
may  induce  them  to  make  trials  of  this  nature  :  the  change 
of  colour  is  no  lefs  fpeedy  in  pure  wine  than  in  that  which 
contains  lead,  but  this  change  is  altogether  oppofite  to  that 
which  I  have  here  noted,  lied  wine  «ontaining  lead  grows 
darker  by  hydrogenated  fulphuret :  pure  red  wine,  on  the 
other  hand,  when  the  reagent  is  mixed  with  it,  exchanges  its 

This  indication,  under  the  title  of  a  note  on  rite  experiment,  was 
tranfmitttd  to  me  with  the  wine. — O.  R. 

purple 
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purple  colour  for  a  bright  rofe  red,  and  of  fo  beautiful  a  fhade, 
that  on  feeing  the  liquid  become  turbid,  the  hope  of  obtain- 
ing a  precipitate  fufceptible  of  becoming  ufeful  to  the  arts 
does  not  enter  into  the  domain  of  illufions,  till  the  filter  and 
the  want  of  a  fenfible  depofit  obliges  the  artift  to  acknow- 
ledge his  error. 


LVII.  Memoirs  of  the  Life  of  John  Rob i son,  LL.D. 
Vrofejfor  of  Natural  Pbilofopby  in  the  Univerjity  of  Edifi- 
burgby  &?ct 

JL  HIS  eminent  mathematician  and  philofopher  is  a  na- 
tive of  the  South  of  Scotland,  the  fon  of  worthy  parents,  in 
the  middle  condition  of  life. 

He  had,  as  foon  as  he  was  at  an  age  capable  of  literary 
inftru&ion,  the  advantage  of  attending  one  of  thofe  parifh- 
fchools,  which  are  fo  much  celebrated  as  the  fources  of  the 
general  and  extraordinary  intelligence  of  the  Scots,  acquiring, 
with  great  eagernefs  and  facility,  that  knowledge  of  Englifh, 
Latin,  Greek,  writing,  and  arithmetic,  which  ufually 
forms  at  fuch  fchools  the  complete  courfe.  He  was  conft- 
dered  as  a  genius  that  ought  to  be  devoted  to  one  of  the 
learned  profefiions;  and  his  parents  refolved  to  bring  him 
up  to  be  a  clergyman. 

He  went  to  purfue  his  ftudies  at  the  univerftty  of  Glafgow, 
in  which  fome  of  the  moft  eminent  philosophers  of  the  age 
were  then  teaching  with  great  reputation  and  fuccefs.  In 
every  branch  of  ftudy  he  made  ditiinguifhed  proficiency, 
but  mathematics  foon  became  his  favourite.  Dr.  Ro- 
bert Simpson  was  his  mafter  in  this  fcience ;  and  it  is 
well  known  how  much  that  great  man  contributed  to  the 
reftoration  of  antient  mathematics,  and  to  the  general  dirTu- 
fion  of  a  tafte  for  mathematical  knowledge,  among  his  con- 
temporaries. The  fciences  which  are  employed  upon  pure 
truth  and  reafoning,  if,  at  a  firft  trial,  harder  and  lefs  in- 
viting than  moft  other  parts  of  ftudy,  yet,  when  their  firft 
difficulties  are,  by  an  ingenuous  mind  furmounted,  rarely 
fail  to  delight  and  captivate,  and  abforb  the  whole  foul,  more 
than  any  thing  elfe  that  can  become  the  fubjecl:  of  invefti- 
gation  or  continued  thought.  With  Dr.  Robison  it 
was  perfectly  fo.  His  firft  progrefs  in  mathematics  was 
eafy  and  rapid ;  and,  as  he  advanced,  his  paffion  for  invefl> 
igating  mathematical  truth  became  continually  more  ardent, 
ills  intuition  keener  and  more  vivid,  his  perfeverance  in  un» 

ravelling 
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ravelling  the  mod  complex  and  tedious  intricacies  of  de- 
duction, ftill  more  fteadv. 

Of  antiknt  mathemamicSj  in  all  its  parts,  he  was 
foon  a  mafter;  but,  as  it  employs  words  for  its  figns  in  rea- 
foning, as  it  ventures  on  few  daring  abbreviations  and  el- 
lipfes  in  its  chains  of  demonftration,  as  its  forms  are  apt  to 
cumber  and  cramp  the  march  of  a  vigorous  mind  in  tracing 
mathematical  truth,  as  it  is  in  many  refpects  ill-adapted  to 
thofe  calculations  and  inquiries  which  the  due  profecution 
of  the  modern  difcoveries  in  aftronomy  and  other  parts  of 
phyfics  neceffarily  demands, — it  was,  therefore,  natural  that 
he  mould  earneftly  proceed  to  the  ftudy  of  a  Syftem  of  Signs 
for  the  ufe  of  mathematical  reafoning,  and  of  methods  of  ab- 
breviation founded  on  the  peculiar  convenience  of  thofe  figns, 
which  were  much  fitter  to  give  due  fcope  to  the  intuitive 
force  and  activity  of  reafoning  powers  like  his.  Algebra 
engaged  and  pleafed  him  ftill  more  than  the  previous  parts  of 
mathematics.  He  was  efpecially  delighted  with  that  mode 
of  it,  for  the  honour  of  whofe  invention  Newton  and  Leib- 
nitz, with  perhaps  nearly  equal  claims,  contended,  and 
which,  by  fubjecling  the  relations  of  infinite  quantities  and 
magnitudes  to  Uriel  mathematical  eftimate,  feems  abfolutely 
to  exalt  and  enlarge  the  powers  of  man  beyond  the  native 
deftination  of  humanity.  As  he  took  a  peculiar  delight  in 
the  ftudy  of  fluxions,  fo  he,  of  courfe,  advanced  in  the 
knowledge  of  them  far  beyond  any  of  his  fellovv-ftudents. 
He  purfued  them  eagerly  in  all  their  applications  to  the  cal- 
culations of  aftronomy,  of  mechanics,  and  even  of  moral 
probabilities.  He  contrived  to  employ  them  in  the  folution 
of  a  variety  of  problems,  in  regard  to  which  more  prolix  me- 
thods of  demonftration  had  been  hitherto  ufed. 

Nor  was  his  proficiency  confined  to  mathematics  alone, 
even  at  the  time  of  his  being  the  moft  ardently  devoted  to 
this  ftudy.  He  excelled  in  the  knowledge  of  thofe  authors 
who  belong  to  the  province  of  polite  literature,  in  tafte  to 
difcern  their  beauties,  and  in  fkill  to  enrich  his  mind  with 
the  moral  wifdom  with  which  they  are  pregnant.  He  en- 
tered deep  into  the  ftudy  of  moral  philofophy-  He  became 
no  mean  proficient  in  that  philofophy  of  public  ceconomy 
and  legillation  which  at  that  time  was  with  lingular  fond- 
nefs  cultivated  at  Glafgow.  To  the  profeflional  ftudy  of 
theology,  indeed,  he  became  firft  indifferent,  and  then 
averfe;  not,  however,  out  of  any  fcepticifm  couceming  the 
truths  of  chriftianity,  but  from  that  ftrong  paflion  which  en- 
gaged him  to  devote  his  whole  life,  if  it  were  poflible,  to  the 
advancement  of  mathematical  fcience. 

The 
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The  ftudy  of  mathematics  has  generally  the  efTecl:  to  form 
to  penfive  and  compofed  habits  ofthought,  the  ftudent  who 
attaches  himfelf  to  it  earneftly.  It  had,  at  an  early  hour, 
this  influence  on  Dr.  Robison.  In  focial  converfe  he 
was  the  delight  of  his  fellow-ftudents,  and  was  capable  of  as 
much  vivacity  and  cheerfulnefs  even  as  thofe  among  them 
who  might  be  the  moil  innocent  of  profound  thought.  But, 
he  delighted  to  (hut  himfelf  up  and  mufe  alone  in  his  cham- 
ber, to  fteal  out  in  folitary  walks  along  the  banks  of  the 
Clyde,  to  indulge  in  that  ftudious  melancholy  which  is  fo 
much  akin  to  true  genius.  It  was  not  without  a  fort  of 
friendly  violence  that  he  could  be  carried  from  this  employ- 
ment of  his  hours  away  into  fociety.  But  his  converfation, 
when  he  could  be  brought  among  them,  was  too  engaging, 
not  to  invite  his  companions  often  thus  to  break  in  upon, 
what  they  though^  the  extreme  feverity  and  reclufenefs  of 
his  ftudies. 

He  was  contemporary  as  a  ftudent  in  the  univcrflty  of 
Glafgow  with  a  number  of  gentlemen,  profeflfors  and  ftu- 
dents,  who,  like  himfelf,  will  ever  be  diftinguifhed  among 
the  firft  ornaments  of  the  age  to  which  they  belong.  He  ob- 
tained the  friendfhip  of  Mr.  Windham,  lately  Secretary  at 
IVar,  who  was  then  acquiring,  under  Millar  and  Smith, 
the  principles  of  political,  oecumenical,  and  legiflative  phi- 
lofophy.  Richardson,  fince  eminent  as  a  poet,  a  critic, 
a  philofopher,  and  a  profeflbr,  about  that  time  finifhed  his 
ftudies  at  Glafgow,  and  went  to  Ruffia  in  the  family  of  the 
late  Lord  Cathcart,  the  Britifti  Ambaflador  to  that  Court. 
Dr.  John  Gilltes,  the  learned  interpreter  of  Ariftotle, 
was  then  entering  fuccefsfully  upon  the  ftudies  in  which  he 
has  become  flnce  fo  eminent.  Dr.  Rob i son  lived,  for  a 
time,  in  the  houfe  of  Principal  Leech  man,  one  of  the  moft 
pious,  learned,  and  liberal-minded  divines,  that  adorned  any 
religious  eftablifhment  in  the  eighteenth  century. 

The  civilization  of  Russia,  as  far  as  it  has  advanced, 
has  been  the  work  chiefly  of  the  Germans  and  the  Scots. 
Her  Imperial  Majefty,  Catherine  the  Second,  was  then  re- 
viving the  great  naval  defigns  of  Peter  the  Firft.  She  was, 
for  that  end,  defirous  to  eftablifh  marine  fchools,  in  which 
young  fea-officers  might  be  inftru&ed  in  thofe  parts  of  ma- 
thematics without  which  a  {hip's  reckoning  cannot  be 
kept,  obfervations  cannot  be  made  at  fea,  nor  can  the  duties 
of  a  naval  engineer  be  performed.  By  the  intervention,  we 
believe,  of  Lord  Cathcart,  an  invitation  from  the  Ruffian 
Government  was  fent,  to  draw  a  number  of  young  mathe- 
maticians from  the  univerfities  of  Scotland,  to  teach  in  thofe 
6  marine 
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marine  fchools.  Dr.  Rob t son,  p-lad  to  efcape  from  the- 
Jogy  to  the  profeffional  purfuit  of  mathematics,  was  one  cfif 
the  foremoft  to  embrace  the  invitation.  He  went  from 
Glafgow  to  St.  Peterfburgh  ;  and  entered  foon  after  upon  his 
functions,  as  the  mathematical  teacher  in  a  marine  fchool,  we 
believe,  at  Cronftadt. 

In  teaching  mathematics  he  was  employed  to  his  wifhes ; 
but  he  foon  felt  it  exceedingly  irkfome  to  pafs  his  days  in  ex- 
plaining the  firft  fimple  elements  of  that  fcience,  to  youths 
rude,  turbulent,  carelefs,  and  illiterate,  and  in  whofe  native 
language  he  had,  for  a  time,  fome  difficulty  to  make  himfelf 
readily  underftood.  The  emoluments  of  his  appointment 
were  comparatively  fmall ;  and  the  manner  of  living  differed 
fo  much  from  that  to  which  he  had  been  accuftomed  in  Scot- 
land, as  to  be  confiderably  difagrceable  to  him.  He  found 
that,  for  his  favourite  fcience,  he  had  made  a  great  facrifice, 
and  had  actually  gone  into  a  painful  exile. 

Yet  he  was  not  without  experiencing  fome  flattering  con- 
folations  :  his  addrefs  and  perfonal  appearance,  uncommonly 
graceful  and  ftately,  befpeaking  rather  a  military  man  of 
high  rank,  than  an  obfetire  mathematician,  recommended 
him  to  the  polite  notice  of  the  beft  company  wherever  he 
had  occasion  to  appear.  He  had  become  in  Scotland  a 
frecmafon;  and  his  connexion  with  that  fraternity  intro- 
duced him,  with  advantage,  to  many  refpe&able  perfons 
who  were  enthufiafts  for  freemafonry  in  Ruffia.  There 
were  at  St.  Peterfburgh  fome  ScotVifh  merchants,  men  of 
pleafing  manners  and  liberal  education,  who  knew  how  to 
eflimate  merit  and  talents  like  Dr.  Robison's,  at  their  juft 
value;  and  were,  therefore,  ever  ready  to  diliinguifli  him  by 
every  agreeable  civility  in  their  power.  Of  thefe,  he  de- 
lighted chiefly  in  the  fociety  of  Mr.  Pouter,  a  gentle- 
man who,  after  paffing  like  himfelf  with  the  higheft  (nc- 
cefs  through  a  complete  courfe  of  academical  ftudy,  had 
been  led  by  the  circumllances^of  his  life  to  engage  in  trade 
at  St.  Peterfburgh;  and,  with  manners  the  molt  amiable  and 
the  bell:  of  hearts,  unites  fuch  a  knowledge  of  books  with 
fo  much  of  deep  infight  into  the  human  character  in  all  its 
diverfities,  and  fuch  a  (kill  in  the  modes  of  bufinefs,  as  one 
(hall  very  rarelvfind  together  in  one  man  in  any  country, 
•r  in  any  condition  of  lite. 

But  it' was,  above  all,  in  the  purfuit  of  mathematical  and 
philofophical  difcovcry  that  Dr.  Robison  found  his  beft 
refource  for  amufement  in  Ruflja.  An  occafion  fortunately 
arofe  to  enable  him  to  turn  that  difcovery  to  advantage.  A 
PlAH  wis  required  by  the  Emprefs,  according  to  which  the 

Imperial 
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Imperial  palace  might  be  the  mod  conveniently  and  certainly 
fupplied  with  water.  Dr.  Rob  is  on,  putting  his  mathe- 
matical (kill  to  ufe,  as  a  civil  engineer,  offered  a  plan  that 
was  preferred  to  a  variety  of  others  which  the  fame  occafion 
produced.  A  more  honourable  appointment,  prefent  emo- 
luments considerably  augmented,  and  the  grant  of  a  mode- 
rate penfion  for  life,  were  his  rewards  for  a  fervice  fo  ac- 
ceptable. 

All  this,  however,  could  not  make  him  prefer  Ruffia  to 
the  remembrance  of  Scotland ;  and  his  defire  of  return  to  his 
native  country  was  at  length  fulfilled.  He  was,  about  25 
years  fince,  upon  the  death  or  retirement  of  Mr.  Russel, 
invited,  in  confequence  of  the  high  reputation  to  which  he 
had  attained,  to  fill  the  chair  of  natural  philofophy  in  the 
univerfity  of  Edinburgh. 

High  expectations  had  been  raifed  of  extraordinary  abi- 
lity to  be  difplayed  in  his  lectures  in  that  fituation.  It  was 
amply  gratified.  The  writer  of  this  fketch  heard  his  lec- 
tures in  the  feflion  of  1780-81,  and  in  fome  feffions  fubfe- 
quent;  and  it  is  but  juftice  to  own,  that,  in  accuracy  of  de- 
finition, in  clearnefs,  brevity,  and  elegance  of  demonftration, 
in  neatnefs  and  precifion  in  experiments,  in  the  comprehen- 
iivenefs  of  his  courfe,  extending  to  every  branch  of  phyfics 
and  of  mixed  mathematics,  and  even  in  fullnefs  of  detail  in 
each  particular  divifion,  a  more  perfect  fyflem  of  academical 
lectures  is  not  to  be  eafily  imagined.  Yet,  as  men  of  great 
original  genius  in  fcience  cannot  eafily  endure  to  dwell  for 
ever  in  the  detail  of  its  fimpleft  and  moft  familiar  elements; 
as  they  find  it  often  difficult  to  confine  themfelves  to  the  ufe 
of  thofe  media  in  reafoning  and  demonftration  which  are 
alone  intelligible  to  ignorance ;  as  their  natural  march  of 
thought  is  not  feldom  too  bold  and  rapid  to  be  clofely  fol- 
lowed by  genius  and  knowledge  much  lefs  than  their  own ; 
not  a  few,  even  of  the  moft  ingenious  of  Dr.  Rob  is  on'& 
hearers,  were  found,  at  times,  to  complain,  that  they  could  not 
always,  with  clear  underftanding,  purfue  him  through  thofe 
ferics  of  demonftration  of  the  truths  in  mixed  mathematics, 
with  which  his  lectures  were  filled.  He  heard  their  com- 
plaints with  kindnefs,  and  endeavoured  to  accommodate  his 
mftructions  ftill  more  and  more  to  their  apprehenfion.  But, 
till  Mr.  Play  fa  1  it,  the  prefent  ProfefTor  of  mathematics 
in  that  univerfity,  had  pcrfuaded  the  young  men  intending  to 
ftudy  natural  philofophy,  to  pay  much  more  previous  atten- 
tion than  had  been  ufual  to  pure  mathematics,  the  fubject 
of  the  complaint  was  never  entirely  removed. 

When  the  Royal  S  o  c  i  e t  y  of  Ed  in  b  u  r  g  h  wa s  i n- 
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fiituted;  t)r.  Rob  1  son  was  perfuaded  by  the  members  to 
undertake  the  duties  of  Secretary  to  its  philofopbical  clafs. 
He  has  difcharged  them  in  a  manner  highly  honourable  to 
himfelf,  and  ufeful  to  the  views  of  the  Society.  Pie  has  en- 
riched fome  of  the  printed  volumes  of  its  Transactions 
with  papers  which  fignally  difplay  his  profound  knowledge, 
and  the  wide,  vigorous  grafp  of  his  genius  a6  a  philofopher 
and  mathematician. 

In  his  zeal  to  promote  mathematical  fcience,  particularly 
in  its  application  to  the  ufeful  arts,  he  condefcended  to  con- 
tribute to  the  lait  edition  of  the  Encyclopedia  Brit an- 
nica  the  greater  part  of  its  articles  in  mixed  and  pure 
mathematics.  They  have  been  unanimoufly  diflinguifhed, 
throughout  Europe,  as  infinitely  the  bed  of  the  original  ar- 
ticles in  that  compilation.  The  Supplement,  alfo,  which 
has  been  fince  added  to  it,  owes  fome  of  its  belt  materials  to 
his  hand. 

Having  been  led  to  think  that  the  combination  of  the 
Freemasons  might,  in  this  revolutionary  age,  be  abufed 
to  dangerous  purpofes,  he  broke  off,  fome  years  fince,  his 
connexion  with  that  fraternity;  and  wrote  and  publifbed  an 
eloquent  book  to  explain  the  grounds  of  his  fears,  and  the 
reaions  of  his  fecefiion.  We  prefume  not  to  judge  between 
him  and  his  opponents  in  this  matter  :  but  it  wilt  be  fortu- 
nate if  the  Freemafons  (hall,  with  one  accord,  confpire  to 
prove  that  he  has  misrepresented  them,  by  the  loyalty  and 
peaceable  patriotic  redtitude  of  their  conduct,  in  every  part 
of  the  world. 

Soon  after  his  return  from  Ruffia  he  entered  into  the  mar- 
ried ftate,  and  is  now  the  father  of  a  promifing  family. 
Some  of  his  children  are  now  grown  up,  and  fettled  in 
life. 

For  a  confiderable  number  of  years  the  ftate  of  his  health 
has  been  uncertain  and  languid.  But  nothing  could  induce 
him  to  any  continued  remiilion  from  thole  itudies  in  which 
he  delights  and  excels. 


LVIII.   On  Bleaching*     By  a  Corref pendent* 
To  the  Editor  of  the  Philojbphical  Magazine* 

SIR, 

N  your  lad  number  for  July,  p.  T02,  in  O'Reilly's  efiayon 

ired, 
Oiat, 


1 


bleaching,  it  is  di reded,  if  a  bright  wbiienrfs  be  required 
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that,  after  each  procefs  of  vapouring,  the  fluffs  be  rinfed  "  alr 
ways  in  water  a  little  foapy,  made  with  2oz,  of  that  fubftance 
for  each  lb.  of  wool. "  It  may  be  neceffary  to  caution  thofe 
who  have  never  made  any  experiments  in  bleaching  with  ful- 
phureous  acid  vapour,  that  ioap  even  of  the  very  beft  quality 
will  always  give  the  fluffs  a. yellow  tint,  and  that  too  though 
it  be  ufed  in  only  i-4th  the  quantity  here  prescribed.  In- 
deed, from  a  number  of  .experiments  made  about  three  years 
ago,  (which  I  now  quote  from  memory)  I  am  convinced, 
that  to  attain  a  bright  white,  by  the  ufe  of  foap  after  the  ful- 
phureous  acid,  will  be  a  very  difficult,  if  not  impracticable, 
attempt.  Ofiilk  I  may  venture  to  (peak  more  pofitively ; 
that  the  brighteft  white  pofhble  to  be  made,  cannot  be  pro- 
duced where  foap  has  been  ufed  after  the  fulphuring  procefs. 
It  is  in  vain,  however,  to  have  recourfe  to  the  expenfive  and 
dubious  effort  of  foap,  when  weak  alkaline  leys  are  equally 
fafe  for  the  fluffs,  much  cheaper,  and  much  more  certain  of 
producing  a  bright  white.  In  fome  peculiar  kinds  of  filk, 
where  the  fulphureous  acid  vapour,  (applied  nearly  in  the 
fame  manner  as  directed  in  O'Reilly's  valuable  effay)  the  oxy- 
muriatic  acid,  with  foaps  and  alkaline  leys,  have  all  failed  to 
produce  a  bright  white,  it  has  been  effected  by  a  mixture  of 
iulphuric  and  muriatic  acids,  diluted  fo  as  not  to  impair  the 
texture  of  the  cloth.  The  proportions  of  the  latter  I  cannot 
at  prefent  fpecify. 

J.A.B. 

Tokenhoufc-Yard,  Aug.  25,1801. 


LIX.  FaSis  ref peeling  the  Tranjition  of  a  Species  of  Fly, 
from  the  Chryfalid  to  the  Volatile  State.  By  Mr.  John 
Snart,  Optician  *. 

SIR, 

TTooley-Street,  London.  (No.  209,")  Aug.  iK. 
HE  following  particulars,  the  refult  of  feveral  hours  ob- 
fervation,  which  I  made  upon  the  development  of  a  fpeciesof 
fly  from  the  chryfalis  or  pifcatory  to  its  volatile  ftate,  may 
prove  acceptable  to  your  readers ;  and  the  more  fo  as  it  feldom 
happens  that  people  chance  to  be  in  thofe  circumftances 
which  can  make  them  witnefs  the  facts  I  mean  briefly  to 
defcribe : 

June  7th,  being  Sunday,  Fahrenheit's  thermometer  at  75°, 
I  obferved  in  a  water-but,   which  had  not  been  cleanfed  for 
jiear  three  weeks,  a  final  I  annulated  and  variegated  worm 
*  Communicated  by  the  Author. 
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tiling  to  the  top  of  the  water,  as  if  the  latent  fire,  by  kindling, 
had  diminifhed  the  fpecific  gravity  of  the  body,  (which  in 
length  was  about  four  lines_,  and  in  diameter  one  line);  foon 
after  I  faw  another,  and  another  yet  appeared,  until  there 
might  be  about  twenty  of  them,  all  formed  alike  ;  i.  e.  large 
toward  the  head,  with  a  tuft  of  fine  white  hair  iffuing  from 
each  fide  of  the  apparent  mouth.  The  fight  being  novel  I 
took  my  ftation,  and  a  few  good  magnifiers  to  watch  the 
event  $  for,  feeing  fo  vigorous  an  exertion  in  each  one,  and 
in  fo  uncommon  and  frantic  a  way,  as  the  delicacy  of  their 
mufcles  did  not  feem  equal  to  fupport  long,  I  anticipated  a 
cataftrophe  of  fome  kind  or  other.  I  had  the  curiofity  to 
touch  feveral  to  try  what  effe&  it  would  produce,  and  found 
it  a  ftimulus  adding  new  energy  to  their  already  amazing 
agility.  They  continued  thefe  violent  contortions  and  dila- 
tations until  they  appeared  quite  fpent  \  in  the  laft  effort,  how- 
ever, and  after  a  fudden  contraction,  and  as  fudden  an  ex- 
panfion,  with  a  kind  of  wriggle  (they  have  no  fins),  they 
would  come  quite  to  the  furface  of  the  water,  and,  an  interline 
motion  taking  place,  a  cleft  began  to  appear  upon  the  back 
part  of  the  head  of  this  little  amphibious  creature,  out  of 
which,  to  my  great  aftonifhment,  I  faw  emerging,  as  if  pro- 
pelled by  an  inward  fcrew,  a  creature  quite  of  another  ele- 
ment, form,  and  quality ;  in  a  word,  a  gregarious  fly,  a  gnat ; 
from  which  I  judged,  (notimderftandingthemetempfychofis) 
that  the  ova  muft  have  been  depolited  in  the  mud,  and  that 
in  this  bed,  under  the  agency  of  the  parent  fly,  or  perhaps 
nature,  the  nidification  was  performed  while  the  incubation 
was  perfected  by  the  water  and  fun ;  the  laft  of  which  had 
now  beftowed  its  quickening  influence,  and  revived  them  from 
their  torpid  ftate.  The  confines  of  their  prifon,  wherein  both 
wings  and  legs  were  contracted  and  bound  down  to  their 
bodies  in  a  very  fmall  compafs,  (as  I  have  ftated  above)  be- 
ginning to  rend  afunder,  at  firft  appeared  their  beautiful  an- 
tennae (if  males),  or  more  beautiful  plumage  (if  females) ;  next 
the  two  palpi  or  feelers,  and  as  many  bold  and  reticulated  eyes, 
whofe  prominence  is  fuch  as  to  give  the  pofleflbr  the  privi- 
lege of  commanding  near  a  whole  fphere  at  one  viewj  with 
this  ocular  advantage,  together  with  wings  and  fling,  com- 
pen  Cation  is  pretty  well  made  for  the  weaknefsof  their  bodies, 
and  the  brevity  of  life,  at  leaft,  foas  to  fet  them  upon  a  level 
with  more  promifing  creatures  ;  the  head  being  now  wholly 
advanced,  the  body  next  appears  with  wings  and  legs,  which 
heretofore  were  bound  up  in  a  kind  of  fwathing,  but  now  re- 
joice to  unfold  themfelves  and  a&  according  to  their  different 
functions,  the  legs  as  fupporters,   the  wings  as  fails,  which 

Z  %  immediately 
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immediately,  nautilus  like,  arefpread  to  wanton  in  the  breeze. 
And  now, wholly  emancipated,  they  ltretch  their  filken  pinions, 
and  launch  forth  to  run  a  new  career,  and 

Exulting  fprcad  the  wing  to  fly  aquatic  care, 
Then  fpum  the  narrow  cell,  and, fan  the  buxom  air; 

while  the  lifelefs  cuticle,  in  form  a  (hark,  in  texture  like  the 
pith  of  a  quill,  is  now  deferted,  and  left  to  rot  on  the  furface 
of.  the  water,  while  its  former  inhabitant  and  prifoner  com- 
mixes with  beings  of  another  element,  and  forgets  his  bafe 
original. 

So  men  might  take  example  by  thefe  flies, 
Leave  earthly:  cares  and  emulate  the  Ikies. 

Some  few,  however,  fell  victims  to  that  element  which  had 
firft  cherilhed  them  ;  for  if  by  any  accident  they  happened 
to  fall  into  the  water,  and  their  wings  got  wet,  they  were  in- 
capable of  difengaging  tbemfelves  (yet  thofe  that  I  taw  fo  cir- 
cumftanced  I  fet  at  liberty) :  others,  though  comparatively 
few,  came  to  the  birth,  and  were  incapable,  through  want  of 
flrength,  to  bring  forth,  in  which  cafe  I  undertook,  by  the 
afliftance  of  two  needles,  the  part  of  accoucheur  and  brought 
them  forth,  though  much  maimed. 
I  remain,  Sir, 

Your  obedient  Servant, 
Mr.  Tillocb.  John  Snart. 


LX.  Brief  Account  of  the  Iflands  of  Banda.  By  a  Gen- 
tleman who  furveyed  themjince  they  came  into  the  PoJfeJJion 
of  Great  Britain  *. 

X  HE  iflands  of  Banda,  (ituated  130  miles  to  the  fotith 
fouth-eaft  of  Amboyna,  are  ten  in  number,  viz.  Banda  Neira, 
Gonong  Api,  Banda  Lantoir,  Pulo  Ay,  Pulo  Rondo,  Ho- 
fyngen,  Pulo  Pifang,  Craka,  Capella,  andSonangy;  of  thefe, 
Banda  Neira  is  the  feat  of  the  fupreme  government  of  the 
whole.  In  Gonong  Api  there  is  a  volcano  which  conftantly 
emits  fmoke,  fometimes  accompanied  with  a  crackling  noife  : 
the  furface  of  the  ifland  is  covered  with  a  quantity  of  fulphur 
and  chalk.  There  is  no  vegetation  whatever  on  upwards  of 
one-third  of  the  eminence  on  which  the  volcano  is  fltuated  ; 
there  is  a  deep  defcent  on  the  outfide  of  it  toward  the  fea,  but, 
towards  the  harbour,  the  declivity  (lopes  gradually  to  the 
water,  on  the  fide  of  which  are  fome  plantations  and  a  few 

*  From  the  A/iatic  Annual  Re&ijler  for  1S00. 
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draggling  houfcs.  In  the  fpace  between  Banda  Lantoir  and 
thele  two  iflands  there  is  a  very  good  harbour,  formed  with 
entrances  both  from  the  eaft  and  weft,  which  enable  veflek 
to  enter  it  in  either  of  the  monfoons :  thefe  channels  are  well 
defended  with  feveral  batteries,  particularly  the  weftern  one, 
which  is,  moreover,  very  narrow.  Between  Gonong  Api  and 
Banda  Neira  there  is  a  third  channel  into  this  harbour  from 
the  north,  but  it  is  navigable  only  to  fmall  vefTels.  Pulo  Ay 
is  about  nine  miles  weft  of  Gonong  Api,  and  Pulo  Rondo 
about  four  miles  further,  in  fomewhat  a  more  northerly  di- 
rection. On  the  latter  ifland  the  Englifh  had  once  a  factory; 
but  at  the  time  they  were  expelled  from  Ambovna  they  were 
alfo  driven  from  thence,  and  the  Dutch,  not  choofing  to  in- 
habit the  ifland,  it  foon  grew  into  a  wildernefs.  Pulo  Pifang 
is  fituated  north-eaft  of  Banda  Neira  about  two  miles,  and 
yields  fome  fine  fruits,  as  well  as  mace  and  cocoa  nuts,  but 
not  any  nutmegs.  Rofyngen  is  about  feven  miles  to  the 
fouth-eaft  of  Banda  Lantoir;  it  produces  mace  and  yams, 
and  feeds  fome  cattle.  The  convi&s  of  Amboyria  ufed  to  be 
kept  on  this  ifland,  and  were  compelled  to  cultivate  the  land 
for  the  ufe  of  the  fupreme  government.  The  other  three 
iflands  are  nothing  more  than  fmall  barren  rocks. 

The  nutmeg-tree  is  cultivated  only  in  the  four  firft  men- 
tioned of  thefe  iflands  ;  but  the  Dutch  thought  it  advifable  to 
prohibit  the  cultivation  of  it  in  the  other  iflands,  on  account 
of  their  diftance  from  the  feat  of  government,  and  of  their 
thereby  affording  greater  opportunities  of  fmuggling.  The 
ifland  of  Banda  Lantoir  appears  very  high  from  the  fea;  its 
hills  are  fteep,  and  from  the  top  of  them  there  is  a  fort  of 
table  land,  which  extends  nearly  from  one  end  of  the  ifland 
to  the  other.  The  Banda  iflands  are  all  high  ;  but  Gonong 
Api,  which  rifes  1  940  feet  from  the  fea,  is  the  higheft  of  them. 

The  foil  of  all  thefe  iflands,  except  that  of  Gonong  Api, 
which  is  for  the  moft  part  lava,  is  an  exceedingly  rich  black 
mould,  every  where  covered  with  trees,  chiefly  nutmegs.  The 
almond-tree  grows  in  great  plenty,  and  is  very  ufeful,  as  weH 
for  the  (belter  it  affords  the  nutmeg-trees,  as  for  the  fruit  it 
yields.  There  are  alfo  fandal-wood  trees,  and  a  variety  of 
others  which  grow  wild.  Near  the  fea  fide,  round  the  dif- 
ferent iflands,  trees  of  all  kinds  are  permitted  to  grow,  as 
they  are  confidered  ufeful  in  keeping  off  the  fpray  of  the  fea 
in  ftormy  weather  from  the  nutmeg" trees,  which  is  very  pre- 
judicial to  them. 

The  principal  fortification  in  the  Banda  iflands  is  Fort  Naf- 
fan,  which  is  fituated  on  the  fouth  fide  of  Banda  Neira ;  it  is 
a  fmall  fquare  fort,  with  a  wet  ditch,  defended  by  a  horn- 
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work  towards  the  fea.  In  this  fort  the  troops  are  quartered, 
and  the  public  granaries  are  kept ;  but  the  ftorehoufes  for 
fhe  nutmeg  and  mace  are  on  the  outfide  of  the  fortrefs, 
and  fituatea  near  the  government  houfe.  Above  Fort  Nafiau, 
on  an  eminence.,  ftands  the  caftle  of  Belgica  * ;  an  old  pen- 
tagon with  round  towers  at  the  angles,  and  a  furrounding 
wall  with  fmall  baftions;  but  it  has  no  ditch  ;  it  is  faid  to 
have  been  built  by  the  Portuguefe.  The  next  fortrefs  of  any 
confequence  is  fltuated  on  the  ifland  of  Banda  Lantoir,  and 
is  called  Fort  Holandia.  It  commands  the  weftern  entrance 
into  the  harbour  of  Lantoir;  but  the  works  are  very  flimfy, 
and  quite  defencelefs  towards  the  land. 

At  a  firft  view,  the  (ituation  of  this  fortrefs  appears  infi- 
nitely preferable  to  that  of  any  in  thefe  iflands  for  the  refi- 
dcnce  of  the  fupreme  government,  not  only  on  account  of  its 
being  the  nrongeft,  and  the  moil  commanding  fituation,  but 
from  this  ifland  being  the  largeft,  as  well  as  the  richeft,  in 
refpect  to  the  produce  of  fpices.  Its  unhealthfulnefs,  however, 
proves  a  fufficient  objection;  and  numbers  of  houfes,  now 
mouldering  into  decay,  fhow  that  the  experiment  has  been 
tried,  and  found  not  to  anfwer :  moreover  the  water  is  faid 
to  be  bad,  and  the  vapour,  which  fometimes  defcends  from 
the  volcanic  mountain  of  Gonong  Api,  is  reprefented  as  being 
particularly  noxious.  Thefe  circumftances  feem  to  be  con-^ 
firmed  by  the  experience  of  the  Wirtemberg  company,  who. 
formerly  garrifoned  this  fort;  and  out  of  a  hundred  men 
eight  died,  and  forty  fell  nek,  in  the  courfe  of  two  months. 

Befides  the  above-mentioned  forts,  there  are  a  number  of 
redoubts  and  military  pofts  all  round  thefe  iflands,  for  the 
purpofe  of  preventing  Smuggling,  and  of  protecting  the  plant- 
ations and  the  villages  fltuated  on  the  fhores  againft  the  pre- 
datory invafions  of  the  Papoo  pirates,  who  infeft  thefe  feas  in 
large  prows,  and  frequently  land  and  carry  off  the  inhabit- 
ants, and  whatever  elfe  they  can  take  by  furprize,  though, 
they  dre  feldom  hardy  enough  to  attack  where  refiftance  may 
be  expected.  The  two  redoubts  of  Kyk  and  the  Kap,  both 
fituated  on  the  fouth  fide  of  Gonong  Api,  were  originally  in- 
tended to  defend  the  weft  channel  of  Lantoir  harbour ;  but, 
owing  to  the  irruption  of  the  volcano  in  1778,  at  the  fame 
time  that  a  dreadful  hurricane  laid  wade  the  whole  of  the 
iflands,  the  lava  flowed  down  in  fuch  quantities  as  to  form 
a  confiderable  promontory  between  thefe  batteries  and  the 
channel  they  were  intended  to  defend,  fo  that  they  are  now, 
jn  a  great  degree,  ufelefs.     Some  material  improvements, 

*  The  g  in  this  word  is  pronounced  hard  as  in  give,  and  the  lyllable 
Jpng. 
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however,  which  have  been  recently  made  to  the  batteries  of 
Batavia  and  Sebergorberg,  have  put  the  weftem  channel  into 
a  ftate  of  fecurity ;  and  a  new  battery,  which  has  been  erected 
on  the  north-eaft  part  of  Banda  Neira,  renders  it  a  difficult 
matter  to  force  an  entrance  into  the  harbour  by  the  eaftern 
channel. 

The  frame  of  this  government  is  different  from  that  of 
Amboyna;  the  whole  fociety  confifts  of  the  company's  ferv- 
ants,  iome  burghers,  and  (laves.  The  fole  object  of  their 
attention  being  the  care  and  cultivation  of  the  nutmeg-trees, 
the  afTairs  of  government  cannot  be  fuppofed  to  be  very  com- 
plicated :  neverthelefs  it  is  at  prefent  a  diftinct  eftablifhment, 
confiding  of  a  governor,  a  council  of  three,  and  a  fecretary, 
together  with  a  regular  court  of  juflice  as  at  Amboyna;  but 
the  governor  of  Banda  not  being  fubject  to  the  check,  much 
lefs  the  control,  of  any  fuperior  authority,  his  will  may  be 
juftly  confidered  the  only  law  of  the  fettlement. 

The  Dutch  company  were  the  abfolute  proprietors  of  the 
foil,  as  well  as  of  the  flaves  who  cultivate  it.  The  rearing  of 
the  nutmeg-tree  being  the  only  object  in  view,  thofe  iflands 
that  produce  it  are  divided  into  a  number  of  plantations,  or 
parks,  as  they  are  termed,  which  are  fuperintended  by  native 
burghers,  defendants  of  the  Dutch,  who  originally  fettled 
in  thefe  iflands.  A  certain  number  of  flaves  belonging  to 
the  company  is  allotted  to  each  park,  whom  the  park-keepers 
employ  in  the  cultivation  of  the  nutmeg-trees.  They  are 
ordered  to  fend  daily  two-thirds  of  their  flaves  to  the  parks  to 
clear  the  trees  and  to  gather  the  ripe  fruit,  as  well  as  to  pick  up 
all  that  may  have  fallen  from  the  trees  in  the  night:  for  this 
purpofe  each  (lave  is  furnifhed  with  a  fmall  bafket  and  a  hoe. 

When  the  nutmegs  are  brought  in,  the  mace  is  dripped 
off,  and  kept  in  bafkets  to  dry  in  the  fun;  and  the  nutmegs 
with  (hells  on,  are  put  into  a  drying-houfe  allotted  for  the 
purpofe,  where  they  remain,  on  hurdles  expofed  to  the  in- 
fluence of  a  flow  fire,  and  to  fmoke,  for  about  three  months ; 
when  they  are  dry,  their  fhells  are  broken,  and  the  fruit  put 
immediately  into  chunam  or  lime,  which  is  neceflary  to  pre- 
ferve  them  from  worms  and  other  infects.  It  requires  much 
experience,  as  well  as  a  confiderable  degree  of  judgment,  to 
afcertain  the  precife  time  that  they  fhould  be  differed  to  re- 
main in  the  lime;  for  if  they  be  taken  out  too  foon  they  are 
worm-eaten,  and  if  left  too  long  in  it,  they  are  burnt  up,  and 
rendered  ufelefs.  After  the  nutmegs  are  taken  out  of  the 
lime,  they  are  cleaned  and  packed  up  in  rattan  bales  of 
aoolb.  ready  for  being  fhipped.  The  mace  is  delivered  into 
ilorehoufes   every  month,   and    the    nutmegs    every    three 
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months :  they  are  both  paid  for  on  delivery,  the  mace  at  *{• 
flivers  per  pound,  and  the  nutmeg  at  %\.  From  this  price, 
however,  a  deduction  is  made  of  17  per  cent,  from  the  weight 
of  the  fpices ;  to  per  cent,  in  favour  of  the  company  as  an 
acknowledgment  of  their  right  to  the  foil,  and  7  per  cent,  in 
favour  of  the  fervants  of  the  company.  The  7  per  cent,  is 
an  old  cuftom  ;  but  the  additional  10  per  cent,  has  only  been 
levied  a  few  years  previous  to  the  arrival  of  the  Englifh. 

The  quantity  of  nutmegs  and  mace  produced  for  feveral 
years  part,  has  been  inconnderable,  owing  to  an  unaccounta- 
ble inattention  in  the  collection  of  them.  But  fince  the  ar- 
rival of  JVJr.  Boeckholtz,  the  late  Dutch  governor,  the  pro- 
duce was  fo  much  increafed,  that  the  half-yearly  collection 
which  was  found  in  (lore  when  taken  poueffion  of  by  the 
Englifh  in  1796,  amounted  to  81,618  lb.  of  nutmegs,  and 
23,385  lb.  of  mace.  This  was  the  flrft  half  year's  crop  fince 
Mr.  Boeckholtz's  government  had  commenced ;  the  crop  of 
the  half  year  following  equalled  it  in  quantity  3  and  in  future 
years,  under  proper  management,  the  quantity  produced  may 
with  confidence  be  fuppofed  to  average  600,000  pounds  of 
cloves,  and  200,000  pounds  of  nutmegs — an  efti-mate  founded 
upon  the  moft  moderate  computations  of  the  mod  experienced 
and  beft  informed  perfons  in  the  Spice  iflands. 

The  nutmeg- tree  grows  to  the  fize  of  a  pear-tree ;  its  leaves 
refemble  thofe  of  the  laurel ;  it  begins  to  bear  fruit  at  ten 
years  growth,  and  the  fruit  improves  in  quality  and  increafes  in 
quantity  until  the  tree  has  attained  the  age  of  a  hundred  years. 
It  requires  to  be  fecurely  fheltered  from  the  hurricanes  to 
-which  thefe  iflands  are  fometimes  expofed  ;  for  many  of  the 
nutmeg-trees  are  fituated  on  the  fteepeft  fides  of  the  hills, 
where  they  cannot  take  deep  root,  and  by  confequence  are 
likely  to  be  torn  up  by  fudden  gufts  of  wind.  It  is  afferted 
that  the  chief  lofs  which  the  nutmeg  plantations  fuftained  by 
the  hurricane  in  1778,  was  in  confequence  of  a  great  many 
of  the  almond-trees,  which  had  afforded  them  flicker,  having 
been  cut  down. 

The  nutmeg,  when  ripe  on  the  tree,  has  both  a  very  curious 
and  beautiful  appearance  :  it  is  about  the  fize  of  an  apricot, 
and  nearly  of  a  iimilar  colour,  with  the  fame  kind  of  hollow 
mark  all  round  it ;  in  fhape  it  is  fomewhat  like  a  pear  :  when 
perfectly  ripe,  the  rind  over  the  mark  opens,  and  difcovers 
the  mace,  of  a  deep  red,  growing  over  and  covering  in  part 
'  the  thin  fhcll  of  the  nutmeg,  which  is  black. 

There  are  perfons  called  forefters  who  fuperintend  the  parks 
and  the  drying  of  the  nutmegs  and  mace.  They  are  directed 
to  make  regular  reports  to  the  governor  reflecting  trie  ftate  of 

the 
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the  different  parks,  and  of  the  quantity  of  fpiees  which  they 
yield.  Befides  thefe  perfons  there  are  directors  of  the  parks, 
who  vifit  them  every  month  to  fee  that  the  trees  are  properly 
attended  to,  and  planted  at  regular  diftances  from  each  other; 
and  alfo  to  obferve  whether  the  forefters  are  active  and  careful 
in  the  execution  of  their  duty. 

Almoft  the  whole  of  thefe  iflands  being  appropriated  to 
the  cultivation  of  nutmegs,  they  neither  feed  cattle  nor  pro- 
duce grain  enough  for  the  maintenance  of  the  inhabitants. 
Like  Amboyna,  they  have  therefore  been  fupplied  annually 
from  Batavia  with  rice  and  other  articles  of  provifion. 

All  the  aforefaid  regulations  concerning  the  cultivation  of 
the  nutmeg- trees,  and  the  price  paid  for  the  produce  of  them, 
were  eftablifhed  by  the  late  Dutch  governor,  who  arrived 
about  fifteen  months  before  the  Englim  took  pofTeflion  of  the 
Banda  iflands.  Previous  to  his  arrival,  moll  of  the  planters 
were  in  great  diftrefs,  having  been  charged  with  very  heavy 
debts  incurred  on  account  of  loans  in  rice  and  money,  made 
at  different  periods,  to  the  former  governors  :  and  this  cir- 
cumftance,  together  with  the  great  lofs  which  they  fuftained 
by  the  dreadful  hurricane  in  1788,  entirely  ruined  their  pri- 
vate fortunes  as  well  as  their  plantations.  In  this  diftrefsful 
fituation,  the  Dutch  government,  with  a  wicked  avarice,  ag- 
gravated their  mifery  by  compelling  them  to  deliver  their 
nutmegs  at  the  reduced  price  of  three  farthings  per  pound, 
and  the  mace  at  a  fiill  lower  rate.  Under  the  prellure  of 
this  accumulated  diftrefs,  the  fpirit  which  had  animated  their 
fathers  in  the  rude  days  of  their  favage  independence  feemed 
once  again  to  revive,  and  they  remon  11  rated  in  bold  and  de- 
termined language  :  they  claimed  the  lands  as  their  own  pre- 
fcriptive  inheritance,  and  actually  proceeded  to  portion  them 
out  to  each  other.  And  the  Dutch,  though  unfufceptible  of 
any  feelings  of  remorfe  for  their  own  oppreflive  folly,  which 
had  reduced  the  country  to  this  deplorable  condition,  had  yet 
prudence  enough  to  avert,  by  conciliatory  meafures,  the  im- 
minent danger  which  threatened  them  ;  and  when  they  found 
that  the  fury  of  the  people  was  not  to  be  appeafed  but  by  ample 
conceihons,  they  gladly  confented  to  grant  them.  But  the 
general  idleneft,  and  confequcnt  neglect  of  the  nutmeg  plant- 
ations, to  which  this  infurre&ion  had  given  birth,  reduced 
the  annual  quantity  of  fpices  from  600,000  lbs.  to  50,0  o  lbs. 
weight.  It  was  thought  advil'eable,  therefore,  bv  the  fupreme 
government  of  Batavia,  to  adopt  the  fcheme  of  reform  pro- 
posed by  Mr.  Boeckholtz,  and  to  appoint  him  governor  of 
the  Banda  iflands.  One  of  the  firft  acts  of  his  government 
was  entirely  to  cancel  the  old  axrear  of  debt,  which  was  con- 
9  fidered 
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filtered  as  due  from  fcveral  of  the  planters  to  the  company, 
and  which  moftof  them  were  little  able  to  pay  :  he  alfo  made 
fome  judicious  regulations  with  refpe6t  to  the  government  of 
the  (laves.  The  price  of  the  fpices  was  likewife  raifed  at  this 
time,  from  the  old  low  rate  to  that  at  which  it  is  now  fixed. 

The  alterations  were  fuppofed  to  hold  out  great  encourage- 
ment to  the  planters  to  give  more  attention  to  the  culture  of 
the  nutmeg-trees,  and  thereby  to  increafe  the  quantity  of  the 
annual  produce.  But,  however  fpecious  this  fuppofition  may 
feem,  it  is  utterly  unfounded  in  truth ;  for  it  will  appear  evi- 
dent, from  a  clo'fe  examination  of  the  fubjeel:,  that  although 
the  fyftem  of  regulations  eftablifhed  by  Boeckholtz  be  co- 
loured with  juftice,  it  in  fa6fc  depends  on,  and  is  intimately 
blended  with,  the  molt  defpotic  principles,  as  the  following 
circumftances  will  fufficientlv  explain.  The  debt  which  the 
Dutch  government  take  the  merit  of  having  cancelled  as  an 
act  of  indulgence,  deferves  not  to  be  confidered  in  that  light; 
for  the  principal  part  of  it  was  incurred  on  account  of  rice 
and  other  articles  of  provifion  given  to  the  planters  for  their 
own  ufe  and  for  that  of  their  (laves,  and  without  which  they 
would  have  perifhed  and  the  fettlement  have  been  annihilated. 
And  for  this  debt  the  planters  certainly  never  expected  to  be 
made  accountable,  having,  at  the  time  they  received  it,  con- 
fidered it  as  a  donation  upon  which  their  exiftence  depended. 
As  to  their  other  debts  on  account  of  loans  of  money,  &c. 
though  there  were  fome  individuals  who,  from  idlenefs  and 
inattention,  were  in  low  circumflances,   and  unable  to  dif- 

arge  them  without  mortgaging  their  little  property,  yet 
the  greater  part  of  the  planters  would  have  much  rather  con- 
tinued in  pofTeflion  of  their  parks,  and  paid  the  juft  demands 
upon  them,  than,  under  colour  of  remiflion  of  thefe  debts, 
be  deprived  of  that  which,  from  long  undifputed  pofTeflion, 
they  confidered  as  their  actual  right.  Befides,  it  appears 
that  fome  of  the  planters  had  purchafed  their  land  from  the 
company  :  and  for  the  company,  therefore,  to  repoffefs  them- 
ielves  of  thofe  lands  by  compulfion,  was  an  act  compounded 
of  wanton  infult,  treachery,  and  tyranny,  which,  as  it  jufti- 
fted  the  mod  exemplary  vengeance,  fo  it  demands  the  fevered 
^reprobation. 

In  the  four  iflands  which  produce  nutmegs,  there  are  fifty- 
feven  plantations,  and  1708  (laves;  but  there  is  no  regularity 
cither  in  the  divifion  of  the  plantations  or  in  the  diuYibution 
of  the  flaves  :  and  it  would  be  one  of  the  moft  efiential  fteps 
towards  the  improvement  of  thefe  iflands  to  make  an  accurate 
furvev  of  them,  to  have  the  plantations  better  proportioned, 
and  their  boundaries  more  clearly  defined.     From  the  beft 

information, 
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information,  it  alfo  appears  requifite  to  procure  about  8o3 
additional  flaves,  in  order  to  bring  the  plantations  into  the 
higheft  ftate  of  cultivation. 

The  want  of  inhabitants  in  thefe  iflands  feems  to  impofe 
the  unfortunate  neceflity  of  keeping  up  the  above-mentioned 
number  of  public  flaves;  though,  when  the  expenfe  attend- 
ing their  maintenance  is  compared  with  the  little  work  they 
perform,  thev  muft  be  confidered  as  the  moil  expenfive  people 
that  could  be  employed.  When  works  of  any  magnitude  are 
carrying  on,  government  are  obliged  to  hire,  at  a  very  dear 
rate,  the  few  free  artizans  who  are  willing  to  work,  as  well 
as  the  private  (laves  of  individuals,  whole  labour  their  matters 
turn  to  great  advantage. 

Exclusive  of  the  provisions  fent  annually  from  Batavia  to 
the  Banda  iflands,  there  is  alfo  fent  a  large  fupply  of  piece 
goods,  cutlery,  iron,  and  other  articles  of  merchandize,  which 
are  fold  by  auction  either  quarterly  or  at  fuch  periods  as  the 
governor  knows  the  inhabitants  are  bed  able  to  pay  for  them  : 
upon  all  thefe  articles  there  is  a  profit  of  fifty  per  cent.  The 
burghers,  and  Chinefe  merchants  fettled  here,  not  only  buy 
lip  all  the  goods  which  are  fold  on  the  company's  account, 
but  alfo  thole  which  are  imported  by  individuals.  For,  be- 
fides  their  own  confumption,  the  Chinefe  merchants  export 
the  aforefaid  articles  to  the  iflands  of  Aron,  New  Guinea, 
Ceram,  and  the  fouth-weft  iflands,  between  all  of  which  and 
the  Banda  iflands  there  is  a  conftant  traffic  carried  on.  In 
return,  they  get  from  Ceram,  lagoe  in  bread  and  flour,  and 
fometimes  failed  deer;  and  from  Aron  they  get  pearls,  birds 
pells,  and  tortoife  fhells.  From  thefe  iflands  they  are  alfo 
fupplied  with  {laves. 

The  iflands  which  lie  fouth-eaft  of  Banda  are  very  low,  and 
furrounded  with  dangerous  rocks  and  fhoals.  The  natives  of 
them  as  well  as  thofe  of  New  Guinea  are  extremely  treacherous 
in  their  difpofitions  and  lavage  in  their  manners,  notwithftand- 
ing  which  the  Dutch  have  a  continual  intercourfe  with  them. 

The  fouth-weft  iflands,  as  thev  are  called,  are  feven  in 
number,  the  chief  of  which  is  Kiflier,  in  which  the  resident 
or  governor  of  the  whole  relides.  His  garrifon  confifts  of  fifty 
men,  a  few  of  whom  are  attached  to  the  adjoining  iflands. 
The  only  advantage  drawn  from  thefe  iflands  is  fome  fandal 
wood  and  falted  deer,  which  they  produce,  and  a  few  flaves 
which  they  furnifh.  The  inhabitants  of  them  are  represented 
by  the  Dutch  as  being  excefiively  ferocious.  They  appear 
to  be  a  mixed  breed,  between  the  Cofferees  of  Africa  and  the 
Popoos,  or  natives  of  New  Guinea :  their  hair  is  neither  fo 

ihort 
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(hort  or  woolly  as  the  one,  nor  fo  long  and  bufhy  as  the 
other;  but  in  their  features  they  bear  a  refemblance  to  both. 
In  the  la(l  account  of  the  Bamla  and  fouth-weft  iflands, 
all  of  which  are  under  the  fame  government,  the  numbers  of 
all  defcripiions  of  people  were  as  follow  * :  The  iflands  of 
Banda  contain  5763  inhabitants,  of  which  119  are  Europe- 
ans; and  the  fouth-weft  iflands  contain  38,266,  of  whom 
2322  were  natives,  who  have  been  converted  to  the  Chriftian. 
faith.  From  this  ftatement  it  appears  that  the  population  of 
the  fouth-weft  iflands  is  very  confiderable,  though  the  Dutch 
derived  little  benefit  from  them.  Although  fo  great  a  number 
of  the  inhabitants  of  thefe  iflands  have  embraced  Chriftianity, 
yet  it  feems  to  have  had  very  little  effect  in  promoting  civili- 
zation among  them ;  and,  unlefs  the  Dutch  kept  polieflion 
of  thofe  iflands,  in  order  to  prevent  other  European  powers 
from  eftabl ifhing  themfelves  in  any  fituation  that  might  open 
an  avenue  of  communication  between  them  and  the  Spiee 
iflands,  the  difperfing  their  troops  and  extending  their  potTef- 
iions  to  fuch  inconvenient,  unprofitable,  and  hazardous  di- 
itances,  cannot  well  be  accounted  for, 

•  However,  as  it  is  no  lefs  oppofite  to  the  policy  than  unfuit- 
able  to  the  difpofition  of  the  Englifh  to  extend  their  conquefts 
from  fuch  a  motive,  or  form  eftablifhments  on  fuch  princi- 
ples, it  is  unneceiTary  to  take  thefe  iflands  under  our  confi- 
tleration  in  the  following  fuggeftions,  whieh  we  throw  out  for 
the  better  management  of  the  fpice  trade  in  Banda. 

The  circumftance  of  Banda  having  been  hitherto  a  diftinc~l 
government,  has  at  different  times  produced  very  inconve- 
nient effe&s ;  and  the  great  diftance  of  Banda  from  the  fu- 
premc  government  of  Batavia  has  rendered  it  difficult  to  de- 
tect thofe  delinquencies  whieh  are  faid  to  have  exifted  for  fe- 
deral years  paft  in  the  adminiftration  of  that  ifland.  Hence 
the  governors  being  left  without  checker  control,  and  their 
council  pofleffing  merely  a  nominal  power,  they  attended  to 
nothing  but  their  own  private  advantage,  and  made  no  other 
ufe  of  the  authority  with  which  they  were  inverted,  but  to 
defraud  the  company  from  whom  they  derived  it :  they  not 
onlv  fent  fpices  to  the  neighbouring  iflands  on  their  own  ac- 
count, but  even  fupplied  the  natives  of  them  with  fire-arms 
and  military  ftores  at  the  very  time  when  thefe  people  were 
ar  with  the  government  of  Atnboyna.  If,  therefore,  we 
confider  the  value  of  the  Banda  iflands,  together  with  the 
evils  which  have  arifen  from  the  manner  in  which  they  have 

"  The  Aron  illands,  though  alfo  dependent  on  the  government  of  Banda, 
■i~  no;  included  in  this  account  of  the  population, 

been 
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been  governed,  it  appears  efTential  to  put  them  under  the 
authority  of  the  governor  of  Amboyna.  He  will  thereby  be 
enabled,  from  the  contiguity  of  his  place  of  refidence,  to 
make  himfelf  acquainted  with  all  the  occurrences  in  the  Sub- 
ordinate Settlement,  regulate  its  intercourfe  with  the  adjacent 
countries,  furnifh  it  with  every  neceffary  fupply,  receive  re- 
gular returns  of  the  flate  and  produce  of  its  plantations,  and 
finally,  punifh  every  infringement  of  the  eltablifhed  regula- 
tions. By  thefe  means  the  affairs  of  the  Spice  iflands  might 
be  conducted  with  an  union  and  confiftency  which  would  at 
once  extend  their  commerce  and  confolidate  their  ftrcngth. 

With  regard  to  the  difpute  between  the  Dutch  company  and 
the  native  burghers,  relative  to  the  right  claimed  by  the  latter  of 
a  property  in  the  foil,  though  it  behoves  thejufticeof  our  govern- 
ment to  mvefiigate  that  claim,  it  were  little  inftruclive  to  our 
readers  to  enter  into  a  confideration  of  it ;  for  it  cannot  be  of 
much  confequence  to  have  it  ascertained  who  is  the  nominal 
proprietor  of  the  foil,  when  the  whole  of  its  produce  is  mo- 
nopolized by  government.  As  the  want  of  population,  there- 
fore, feems  to  be  the  greatelt  hindrance  to  the  progrefs  of. 
improvement,  the  planters  mould  be  encouraged  to  incrcaie- 
the  number  of  their  (laves ;  and,  in  order  to  give  them  art 
interefl  in  the  produce  of  the  foil,  they  mould  have  the  pri- 
vilege of  transferring  their  property. 

The  company  are,  at  prefent,  obliged  to  furnifh  the  Banda 
iflands  with  rice  and  other  provifions  at  a  rate  fo  low  as  to 
fubject  them  to  a  confiderable  lofs;  they  are  alfo  liable  to  a 
vague  and  undefined  charge  on  account  of  new  buildings  and 
repairs  for  ftorehoufes,  &x.  all  of  which,  in  the  general  Scale 
of  expenditure,  mould  be  confidered  as  deductions  from  the 
value  of  the  fpices.  It  would  therefore  be  nut  only  a  material 
faving  to  the  company,  but  far  more  fuitable  to  the  interefU 
of  the  planters  themfelves,  to  increafe  the  price  of  the  fpices, 
and  make  them  chargeable  with  all  the  expenfes  attending 
thofe  buildings  and  repairs;  and  alfo  to  furnifh  themfelves 
with  rice,  which,  however,  the  government  mult  at  any  rate 
fupply,  but  in  this  way  would  not  lofe  by  that  obligation 
which  neceffity  has  impofed  on  them. 

Upon  inveftigating  this  Subject  with  the  moft  impartial 
and  beft  informed  perfons  at  Banda,  it  appeared  evident  that 
this  mode  of  arrangement  would  be  the  molt  agreeable  to  the 
people,  and  the  moft  likely  to  produce  beneficial  effects  to 
the  flate;  and,  with  regard  to  the  increafe  neceflary  to  be 
made  to  the  prefent  price  of  the  fpices,  an  addition  of  H\ d. 
for  the  nutmegs,  and  15  d,  for  the  maee,  per  pound,  would 
fufficiently  fatisfv  the  planters. 

As 
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As  fmuggling  is  become  very  common  in  the  Banda 
iflands,  and  the  company  are  thereby  defrauded  of  great 
quantities  of  fpices,  a  fevere  law  fhould  be  enacted  againft 
tliofe  who  purchafe  them,  and  the  felling  of  them  be  made 
punifliable  by  the  forfeiture  of  all  the  property  of  the  delin- 
quents. 


LXI.   Proceedings  of  Learned  and  other  Societies, 

ACADEMY  OF  SCIENCES   AT  TURIN. 

HIS  Society  has  propofed  the  following  queftions  as 
the  fubjedt  of  two  prizes,  to  be  adjudged  on  the  23d  of  Sep- 
tember. 

1.  To  point  out  what  are  the  different  vices  contracted  by 
wine  cafks ;  the  modifications  which  wines  experience  by 
vitiated  cades;  and  the  means  of  remedving  both. 

ad,  To  determine  the  phyfical  and  political  caufes  of  the 
decay  of  the  woods  and  forefts  of  everv  kind  in  the  fix  fub- 
alpine  departments;  'he  means  of  preventing  it;  and  thofe 
of  increafing  the  cultivation  of  timber,  efpecially  on  the  moun- 
tainous countries. 

BOARD  OF  AGRICULTURE. 

On  the  9th  of  June  the  Board  refolved  that  a  praemium  of 
the  gold  medal  be  offered  to  each  of  the  five  perfons  who  (hall, 
in  the  mod  fatisfactory  manner,  prove,  by  experiment,  the 
practicability  of  cottagers  being  enabled  to  keep  one  or  two 
milch  cows  on  the  produce  of  land  cultivated  with  the  fpade 
and  hoe  only,  and  who  (hall  fend  to  the  Board,  on  or  before 
tho  firft.  of  January  1803,  the  bed  accounts  of  fuch  experi- 
ments ;  detailing, 

1.  The  expenfe  of  erecting  the  cottage,  {bed,  and  any 
other  building  thought  neceflary. 

2.  The  expenfe  of  providing  the  ftock  and  tools  neceflary. 

3.  The  extent  of  land,  and  nature  of  the  foil,  occupied. 

4.  The  expenfe  of  digging  and  fencing  the  land. 

5.  The  rent,  taxes,  &c.  paid  for  the  lame  by  the  cottager. 

6.  The  courfe  of  cropping  that  has  been  adopted. 

7.  The  quantity  and  value  of  each  of  the  different  crops. 

8.  How  the  cottager  and  his  family  are  maintained,  and 
how  they  manage  to  cultivate  the  ground,  and  to  harveft 
the  different  crops. 

9.  How  the  cow  is  maintained  during  the  year,  and  what 
proiit  is  derived  from  it. 

10.  What 
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10.  What  profit  is  derived  from  pigs,  poultry,  and  other 
articles. 

ii.  How  many  days  they  were  enabled  to  labour  for  other 
people.     And 

1 2.  How,  on  the  whole,  the  plan  has  been  found  to 
anfwer. 

N.  B.  The  Board  referves  to  itfelf  the  power  of  withhold- 
ing any  premium  when  the  communication  or  communica- 
tions are  not  deemed  fufliciently  important  to  merit  the  re- 
ward. 

The  manufcript,  8tc.  fent  in  claim  of  premiums  to  remain 
the  property  of  the  Board. 

All  memoirs,  8tc.  fent  in  claim  of  praemiums  to  be  without 
names,  but  with  a  mark  or  number,  and  accompanied  by  a 
fealed  letter  (on  which  is  to  be  written  the  fame  mark  or 
number)  containing  the  name  and  addrefs  of  the  claimant, 
which  fealed  letter  will  not  be  opened  unlefs  the  premium  is 
adjudged  to  that  mark  or  number. 


XLII,     Intelligence  and  Mifcellaneous   Articles. 
September  1801. 

THE  NEW  PLANET. 

SlX  aftronomers  of  Lilienthal,  near  Bremen,  have  formed 
an  affociation  of  twenty-four  practical  aftronomers,  charged 
with  correfponding  from  different  parts  of  Europe,  and  whole 
object  is  to  fearch  for  the  planet  fuppofed  to  exift  between 
Mars  and  Jupiter,  on  account  of  the  great  diftance  of  theie 
two  celeftial  bodies.  M.  Bode,  the  well  known  aftronomcr  of 
Berlin,  maintains  that  this  planet  to  be  difcovered  is  nothing 
elfe  than  the  comet  feen  by  Piazzi.  But  the  aflbciation  are 
not  fatisfied  with  this  idea.  They  have  chofen  as  their  pre- 
fident  M.  Schrceter  of  Lilienthal ;  they  have  divided  the 
whole  zodiac  among  the  twenty-four  aflbciate  correfpond- 
ents,  in  order  that  each  in  his  department  may  more  eafily 
follow  the  traces  of  the  bodies,  the  pofition  of  which  they  are 
defirous  of  afcertaining.  Almoft  all  the  aftronomers  felected 
for  this  employment  have  accepted  the  honourable  talk  im- 
pofed  on  them.  Their  fereue  hiohnefles  the  duke  and 
duchefs  of  Gotha,  feconding  the  zealof  M.  Von  Zach,  au- 
thor of  the  project,  have  prefented  M.  Wurmb,  profetlbr,  of 
Blaubeuren,  with  all  the  inftruments  neceffary  for  making 
his  obfervations.  M.  Sniaderly,  profeffor  at  Cracow,  could 
not  accept  the  part  of  the  zodiac  offered  to  him,   becaule  the 
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univerfity  of  Cracow  is  going  to  be  fuppreflTed,  fo  that  he 
limit  renounce  the  obfervatory  of  that  city. 

ASTRONOMY. 

Paris,  Sept.  13. 
On  the  zd  of  Vendemiare,  year  4,  I  announced  that  I 
had  determined  the  longitude  of  Rome  by  an  eclipfe  which 
I  obferved  there  in  1 765.  Since  that  time  the  duke  of 
Lermonetta  ellablifhed  there  an  obfervatory,  and  fentme  an 
obfervation,  which  he  made  with  profeflbr  Scarpellini,  of  the 
eelipfe  of  the  ear  of  corn  of  the  Virgin,  which  took'  place  on 
the  24th  of  May;  it  gave  me  40  minutes  ofi  feconds  for  the 
difference  of  the  meridians.  I  found  the  lame  thing  by  an 
eclipfe  of  the  ftar  Sigma  of  the  Lion,  which  the  abbe  Conti 
obferved  at  Rome  on  the  24th  of  April.  It  was  only  four 
feconds  more  than  by  my  former  determination.  Thus  we 
at  length  know  very  exa£tly  the  iituation  of  the  cupola  of 
St.  Peter's,  which  I  always  call  the  moil  remarkable  point  of 
the  world.  Lalande. 

EARTHaUAKES. 

An  earthquake  was  felt  at  Edinburgh  on  Monday  the  7th 
of  September,  at  fix  in  the  morning.  It  extended  through 
Fife,  along  the  north  bank  of  the  Forth,  from  Kirkaldy  by 
Aberdown,  Dunfermline,  Kincardine  and  Alloa  ;  likewife 
northwards  by  Kinrofs,  to  fome  distance  in  a  north -weft  di- 
rection to  Callander,  and  various  parts  of  Perthshire.  At 
Stirling  and  Glafgow  the  {bock  was  alfo  very  diftin&ly  felt, 
at  nearly  the  fame  time  as  in  the  other  places  mentioned. 
The  appearances  were  nearly  alike  in  all.  At  Edinburgh  it 
continued  two  or  three  feconds ;  was  preceded  by  a  rumbling, 
rulhing,  hollow  noife  from  the  ground  ;  and  had  a  tremend- 
ous, undulating  motion,  fomething  refembling  the  motion  of 
the  waves  of  the  fea.  Beds,  tables,  chairs,  &c.  in  fome 
houfes  were  obferved  to  fliake,  refembling  the  rocking  of  a 
cradle.  Some  perfons  who  felt  it  had  a  very  difagreeable  fen- 
fation,  attended  with  aheadach.  The  morning  was  gloomy, 
warm,  and  calm  ;  the  ba$>meter  high,  and  the  thermometer 
about  50.  The  preceding  day,  Sunday,  there  was  a  good  deal 
of  rain.  A  parrot  in  a  gentleman's  houfe  in  the  iouth  fide 
of  the  town,  fcreeehed  feveral  times  during  the  fhock,  in  the 
fame  manner  as  thefe  birds  do  in  the  Welt  Indies,  during  an 
earthquake  :  and  in  one  houfe  thebel^s  were  let  a  ringing. 

It  would  feem  that  this  fhock  has  been  pretty  general.  At 
Dunfermline,  its  duration,  it  is  fuppofed,  was  only  two  fe- 
conds.    People  who  were  in  high  ilories,  and  consequently 
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had  the  bed  opportunities  of  obfervation,  thought  they  felt 
two  fmall  fhoeks,  anxl  in  their  fituations,  things  that  were 
hanging  on  the  walls  were  evidently  moved  from  their  places, 
occafioning  fome  noife.  Many  people  were  awakened  from 
their  fleep'by  the  motion  which  they  felt  in  their  beds,  which 
they  generally  defcribe  by  the  rocking  of  a  cradle,  or  as  if  a 
perfon  had  lifted  up  one  fide  of  the  bed  from  the  floor,  to 
which  a  tremulous  motion  fnccecded  for  a  fhort  fpace.  At 
Grangemouth,  and  over  all  that  neighbourhood,  two  pretty 
fevere  fhoeks  were  felt,  one  at  four,  the  other  at  fix  in  the 
morning. 

At  Crieff  it  refenibled  the  fudden.fall  of  a  houfe,  attended 
with  a  rumbling  noife,  which  continued  about  the  fpace  of 
fix  feconds.  It  appeared  to  go  from  Weft  to  Eaft.  One  per- 
fon  ftates  that  the  roof  over  his  head  cracked,  and  appeared 
as  if  it  would  burft.  The  rattling  of  the  diflies  on  the  fhelves, 
and  the  loofe  partitions,  helped  to  increafe  the  fears  of  the 
people,  who  ran  to  the  doors. 

A  letter  from  Stirlingfhire  defcribes  it  in  the  fame  manner. 
The  writer  fays,  "  at  ten  minutes  before  fix,  I  was  furprifed 
with  a  fudden  making  of  my  bed,  which  continued  for  about 
half  a  minute.  The  hiotiori  feemed  to  come  from  beneath  > 
but  I  can  fay  nothing  elfe  concerning  its  direction.  A  fer- 
vant  who  deeps  in  a  room  adjoining  to  my  barn,  was  alarmed 
by  the  creaking  which  it  occafionecTin  the  joifts.  There  was 
hot  a  breath  of  wind,  and  the  Iky,  though  fomfwhat  cloudy> 
was  altogether  calm.  Soon  after  the  morning  became  very 
bright  and  warni  ;  nor  was  there  any  mid  on  Benlomond, 
Benledy,  or  any  of  the  neighbouring  mountains." 

On  the  morning  when  it  was  felt,  the  gable  of  a  barn,  a 
Few  miles  to  the  weftward  of  Edinburgh,  where  fome  {hearers 
were  fleeping,  fell  in,  whether  from  the  inftability  of  the 
building,  or  the  concuffion  of  the  earthquake,  is  uncertain; 
but  the  unfortunate  tenants  were  completely  buried  in  the 
rubbifh.  When  the  accident  was-difcovered,  and  thefe  poor 
people  dug  out,  two  women  were  found  dead,  and  another 
very  much  bruifed,  who  was  immediately  brought  to  the 
Royal  Infirmary.  The  others,  eight  or  ten  in  number,  were 
not  much  hurt. 

It  was  obferved  at  Leith,  that  the  tides,  for  three  days,  had 
not  ebbed  fo  much  as  ufual  at  the  then  age  of  the  moon  ;  fo 
much  fo,  that  the  workmen  at  the  .New  Dock  had  not  been 
able  to  accomplifh  the  work  they  ordinarily  do  while  the  tide 
is  out. 

In  the  year  1755,  when  the  earthquake  deftroyed  a  great 
part  of  Liibon,  there  were  fmart  (hocks  felt  in  different  places 
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of  Scotland- 5  with  violent  agitations  of  Loch  Nefs,  Loch- 
Tav,  Sec. 

The  foreign  journals  alfo  notice  an  earthquake  having  taken 
place  at  Colmar  on  the  morning  of  the  nth  of  September, 
which  had  fpread  a  confiderable  degree  of  alarm.  That 
morning,  at  a  quarter  pall  one,  a  great  number  of  people 
were  awakened  by  a  hollow  noife  and  certain  agitation,  which 
was  felt  in  the  houfes,  and  fhook  the  furniture.  Several 
{hocks  followed  the  firft :  at  a  quarter  paft  two^  there  was  one 
pretty  {trong. 

WATER-PROOF  CLOTtf. 

To  difcovcr  a  procefs  for  rendering  cloth  water-proof, 
without  at  the  fame  time  filling  its  pores  in  fuch  a  manner 
as  to  prevent  perlpi ration,  has  long  been  a  defideratum.  It 
gives  us  pleafure  to  announce  a  difcovery  which  promifes  fo 
many  advantages,  in  point  of  health  and  comfort,  to  all  ranks 
in  the  community.  By  favour  of  the  patentees,  Meflrs. 
Ackermann,  Suardy,  and  Co.  we  are  enabled  to  prefent  our 
readers  with  a  fpecimen  of  the  art,  namely,  a  piece  of  blotting 
paper;  one-half  of  which  has  been  fubjecled  to  the  water-proof 
procefs.  By  fprinkling  a  little  water  over  it,  the  prepared 
part  will  eafily  be  diftinguifhed. 

GALVANISM. 

At  a  late  meeting  of  the  committee  for  apparatus  of  the 
Afkefian  Societv,  fome  experiments  were  made  with  a  Gal- 
vanic trough,  of  the  cnnftru&ion  invented  by  Cruickfhank. 
Tlie  one  belonging  to  the  ibciety  confifts  of  fixty  pieces  of  fil- 
ver,  and  the  fanie  number  of  pieces  of  zinc,  each  i\  inches 
fquarc.  They  arc  (oldercd  together  at  the  four  edges,  and  are 
very  exactly  in  contact.  The  trough  is  of  mahogany,  with 
grooves  'half  a n  inch  apart  from  each  other.  The  pieces  are 
iecured  in  theie  groves  by  a  cement,  compofed  of  hard  var- 
nifh  and  bee's  wax.  The  cells  between  each  pair  were  filled 
with  a  weak  i'olution  of  muriat  of  ammonia  a  quarter  of  an 
ounce  to  two  quarts  of  water,  which  is  nearly  the  quantity 
the  apparatus  'takes*  The  fhock  taken  from  this  trough  bv 
two  metallic  conductors  is  felt  plainly  in  the  moulders.  The 
fpafrn  or  contraction  at  tin:  time  is  fo  fevere  as  to  deprive  the 
pefron  of  the  power  offtoTtiihg  the  conductors  in  contact  with 
the  end  plates.  When  kept  in  contact  by  an  affiftant,  a  fen- 
iation  refemblinga  highly  heated  fluid  is  felt  rufhing  through 
the  wrilts  and  ton --arm. 

A  piece  of  fmall  iteel  wire  being  made  a  conductor  to  unite' 

tBfc  cud  pieces,  6a  making  the  contact,  a  bright  fpark  was 
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tkoferved,  with  fmall  fcintillations,  and  had  it  been  in  oxygen- 
gas,  the  wire  would  no  doubt  have  deflagrated. 

The  wire  being  armed  at  the  end  With  a  fmall  piece  of 
j^hofphorus,  the  latter  iriflamed  inftantly  upon  contact: 

A  connexion  was  made  from  the  trough  to  a  galvanometer 
on  the  conftrucYion  propofed  by  Pepy9  *q  Upon  moving  the 
regulating  fcrews,  the  gold  leaves-  at  the  diftanec  of  half  an 
inch,  began  to  divide  :  one  of  them  fuddenly  (truck  the  zinc 
and  inftantly  inflamed,  burning  with  a  bright  flame  of  a  white 
colour ;— a  found  was  heard  as  though,  a  fmall  quantity  of 
nitre  had  been  projected  updn  ignited  charcoal^  and  about  a 
quarter  of  an  inch  of  the  gold  was  deftroyed,  leaving  a  finoke- 
coloured  ftain  upon  the  plate  of  zinc.  This  experiment  was 
feveral  times  repeated  with  the  fame  fuccefs; 

A  fmaller  trough,  confiding  of  fixty  pieces  of  filver  and 
2*mC,  of  ail  inch  and  a  half  iquarc,  being  connected  in  the 
Order  of  arrangement  with  the  beforementioned,  evidently  de- 
oreafed  its  powers  which  feems  to  prove  that  there  will  be  ho 
advantage  obtained  by  uniting  troughs  of  inferior  powers  to 
ftronger  ones,  as  is  the  cafe  with  electrical  batteries;  but  ex- 
periments are  ftill  wanting  completely  to  determine  the  point; 

Profeflbr  Pi&et,  Mr.  A.  Aikin,  and  feveral  other  fcientific 
gentlemen,  were  prefent  at  thefe  experiments, 

GERMINATION. 

E.  A.  Lefebure,  atiiftant  chemift  in  the  School  of  Health 
at  Strafburgh,  has  lately  made  fome  curious  experiments  on 
germination*  As  he  employed  in  his  Experiments  only  rape- 
feed,  they  cannot  be  confidered  as  fufficiently  varied  to  admit 
of  general  conclufions;  but  as  they  may  furnifli  hints  tqf 
others  who  may  be  difpoied  to  give  them  greater  latitude, 
we  mail  briefly  flate  the  1110ft  ftriking  remits. 

Lefebure  firft  ooferves  that  taking  away  the  cotyledon$ 
or  feed- leaves^  retards  and  weakens  vegetation,  but  by  nd 
means  impedes  the  germination,  if  the  tipper  part  or  the 
fibre,  to  which  the  cotyledons  are  attached,  be  not  removed. 
M.  Lefebure  contradicts  Bohmer;  who  fays  .that  imbibing 
the  moifture  of  the  earth  is  performed  merely  by  the  umbili- 
cal fibre;  whereas  Lefebure  found,  by  experiments,  that  this 
function  is  difcharged  by  the  whole  furface  of  the  ked:  The 
earth  is  merely  the  excipicnt  of  the  iiiatter  reqtiifltc  for  the 
germination  of  feeds.  The  conditions  of  tenderhefs,  moifture, 
warmth,  and  darknefs  of  colour  in  the  excipiertt,  are  confi- 
dered as  necellary  to  the  germination  of  the  feeds  depofited 
in  it.  M.  Lefebure,  after  the  example  of  Bonnet,  made! 
Choice  of  other  fubftanees  for  excipients,  and  found  thai 
Sec  pjgc  18  of  the  prefewt  Volume; 
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the  feeds  germinated  in  feveral  of  them  j  but  not  in  tire  oxiaV 
of  mercury,  alcohol,  ammonia,  camphor,  and  faltpetrc  :  nay.,- 
oxide  of  mercury,  oantharides,  and  falts,  deftr6yed  vitality 
and  the  property  of  germinating.  Many  of  thefe  mat 
and  particularly  "falts,  fcem  to  impede  germinatkm,  chiefly 
by  their  requiring  too  much  water  For  their  folution,  and  by 
thefc  means  depriving  the  feeds  of  it :  for  this  reafon,  cream 
of  tartar  impeded  germination  the  leait,  beeanfe  it  deprived 
the  feeds  the  leait  of  water.  i\fhes  alfo  impeded  germination 
as  long  as  they  contained  foluble  falts,*  but  as  foon  as  they 
were  oxidated  thev  promoted  that  procefs.  M.  Lefebure 
examined  alfo  the  different  depths  of  the  earth  at  which  feed? 
germinate,  the  neceftity  of  drawing  the  carbon  from  the 
earth,  and  of  the  accefs  of  atmofpheric  air;  Though  many 
cafes  are  known  in  which  feeds  have  germinated  without  the 
accefs  of  air,  fhut  up  in  animal  bodies  or  in  potatoes,  the 
matter  of  light,  however,  was  not  excluded. 

Of  the  different  kinds  of  gas  of  which  the  atmofphere  con- 
lifts,  germination  requires  oxygen  alone.  Carbonic  acid, 
hvdrogen,  and  azote,  on  the  other  hand,  impeded  germination 
without  deftroying  vitality.  Seeds  grew  in  atmofpheric  air* 
however,  mixed  with  dirferentfubftances,  provided  it  contained 
oxygen.  The  air  in  which  feeds  had  germinated,  M.  Lefebure 
found  to  be  fureharged  with  carbonic  acid. 

He  examined  alfo,  in  a  more  accurate  manner,  the  influ- 
ence of  water  on  germination,  and  found  that  the  more  fo- 
reign matter  water  is  impregnated  with,  the  moFe  unfit  it  fe 
for  the  purpofe  of  germination. 

THE    AKTS. 

T'n  order  to  difTufe  a  knowledge  and  infpire  a  tafte  for  the 
tine  arts,  the  Trench  government  has  refolved  to  eftablim 
galleries  in  15  of  the  principal  towns  of  the  republic.  The 
principal  motives  for  this  arrangement  are  explained  in  the 
following  report,  prefented  to  the  Confuls  of  the  French  re- 
public, by  the  mil fitter  of  the  interior,  31 11  of  Auguft. 

4i  The  mufseum  of  arts  prefents  at  this  moment  the  richeft 
'•olleeVion  of  paintings  and  antique  flames  in  Europe ;  there 
ate  to  be  found  all  the  riches  which  were  difperfed  before  the 
revolution.  We  may  reckon  at  prefent  1390  pictures  of  the 
foreign  fchools,  270  of  the  autient  French  fchool,  and  more 
than  tooo  of  the  modern  fchool.  It  poflefils  20,000  defigns 
of  different  fchools,  4000  copper-plate  engravings,  and 
30,000  prints,  beiides  150  antique  (tatties,  and  the  mofl  va- 
luable articles  in  Etrufcan  vafes,  tables  of  porphyry,  &c. 

.-'The  immenfe  gallery  opened  for  public  infpection  can- 
not contain  a  moietyof  the  chefs  cToeuvre  of  which  the  nation 
4  fc 
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is  poffcrfed.  More  than  3000  pictures-  are  depoHted  at  Vcr- 
faillcs,  and  6  or  700  remain  in  the  cabinets  of  Louvre,  in  ex- 
pectation of  a  place  proper  to  receive  them. 

"  The  collection  of  thele  chtfs  d\ru-vre  was  doubtlefs  an 
advantage  at  thofe  critical  moments  when  the  breath.  oJ "  Van- 
dal ifm  would  have  deftroyed,  without  remorfe,  the  works  of 
genius. 

"  k  was  aH  acquifition  we  were  in  want  of,  when  our  vic- 
torious arms  procured  us  the  numerous  riches  of  Italy.  But 
thefe  times  are  no  more  !  and  we  Gfrtgftt  now  to  endeavour  to 
conciliate  the  great  advantages  derivable  from  the  arts,  with 
the  duties  we  have  to  fulfil  towards  the  departments ;  fome 
of  which  have  enriched  us  with  their  fpoils,  and  all  of  which 
have  concurred'  in  appropriating  to  us  the  rich  monuments 
of  vanquished  nations. 

"  Without  doubt  Paris  ought  to  referve  the  chefs  d'oeuvre- 
of  every  kind.  Paris  ought  to  poffefs  in  its  collection  the 
works  which  moft  effentially  belong,  to  the  hiftory  of  the 
arts,  which  mark  its  progrefs,  characterize  its  qualities,  and 
enable  the  artift  to  read  on  its  pictures  all  the  revolutions; 
and  periods  of  painting.  Paris  merits  on  every  account  this 
honourable  diflinction  :  but  the  inhabitants  of  the  depart- 
ments have  alfo  a  facred  right  to  a  fhare  in  the  fruit  of  our 
conquefls,  and  in  the  inheritance  of  the  works  of  French, 
artifts. 

"This  consideration  alone  will  doubtlefs  not  permit  the 
French  government  to  hefitate  with  regard  to  the  manner  in 
which  it  ought  to  a<St ;  but  this  determination,  which  fprings 
from  a  fentiment  of  juftice,  (liould  neverthelefs  be  fortified  by 
the  idea,  that  it  is  conformable  to  the  real  intereft  of  the  arts. 

"  In  fact,  the  contemplation  of  what  is  beautiful  develop* 
talent,  and  infpires  the  artilt  better  than  leffons.  The  valu- 
able, picture,  which  by  being  placed  by  the  fide  of  one  tlill 
jnore  fo  is  dHVegardedj  will  recover  its  right  to  admiration 
when  it  (hall  be  iTolated,  or,  to  ufe  the  expreflion,  reftored  to 
itielf.  Some  paintings,  bv  being  fent  to  the  place  that  gav- 
them  birth,  will  acquire  a  new  intere'il  by  traditjpo,  and  the 
recital  of  the  circunirlraices  which  attach  to  productions  q£ 
merit.  The  inhabitants  of  Anvers,  Montpeliei,  and  An- 
delys,  will  be  fond  to  mow  foreigners  the  r/v/.s  -/'u  .  ■■  I 
their  countrymen  Rubens,  Bourdon,  and  Poufiin  ,  and  the 
traveller  will  be  liable  to  direct  his  fteps  to  any  part  of  the 
republic,  which  will  not  offer  a  rich  collection  of  j  icturcs,  or 
the  work  of  fome  men  of  genius  thed  lultre  on 

their  country. 

"  However,  the  monuments  of  painting  ninft  not  be  dif* 
fenunated  at  hazard  among  the  different  points  of  France. 

la 
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In  order  that  the  collections  may  he  profitable  to  the  arts,' 
they  ought  only  to  be  formed  where  a  degree  of  knowledge 
already  acquired  may  give  them  3.  value,  and  where  a  nume- 
rous population  and  the  natural  difpofition  of  the  people 
afford  a  prefage  of  luccefs  }n  the  education  of  the  pupils.  It 
is  for  that  reafon  I  propofe  to  form  J5  grand  depots  of  pic- 
tures at  Lyons,  Bourdeaux,  Strafburgh,  Bruffels,  Marfeilles, 
Rouen,  Nantes,  Dijon,  Touloufe,  Qeneva,  Caen,  Lille, 
fylentz,  Rennes,  and  Nancy. 

c<i  But  it  is  little  to  have  determined  the  places  for  thefe 
Repots— —it  is  neceffary  to  make  choice  of  fuch  collections  as 
prefent  an  interesting  feries  of  paintings  of  all  matters,  of  all 
kinds,  and  of  all  fchools ;  and  I  think  it  is  neceiVary  to  ap- 
point a  committee  charged  with  the  labour  of  preparing  for 
each  of  the  cities  pointed  out  the  collection  adapted  for 
them.'* 

A  decree  paffed  agreeably  to  this  report. 

DISCOVERIES    IN    AFRICA. 

According  to  accounts  from  Triefie,  dated  March  1801, 

Imblifhed  in  the  German  Mercury.  Horneman  the  traveller 
iad  written  to  a  friend  in  Egypt,  by  the  lait  caravan  from 
t>arfur,  which  had  been  abfent  for  two  years,  becauie  the  lafi 
had  been  plundered  during  the  unfettled  Hate  of  affairs  in 
Egypt.  At  the  time  Horneman  wrote  he  was  at  the  court 
of  the  king  of  Darfur,  where  he  had  met  with  a  very  favour- 
able reception,  and  was  treated  with  great  kindnefs. 

SILVER    MINE. 

We  lately  announced  the  difcoverv  of  a  lode  of  filvor  in 
the  Herland  mine.  The  working  of  it,  we  are  forry  to  hear, 
has  been  discontinued^  as  the  produce  was  not  equal  to  the- 
expenfe.  Several  other  minesin  Cornwall  have  been  aban- 
doned for  the  fame  reafon.* 

HORSE    WITHOUT    HAIR. 

The  following  notice  has  been  publiihed  by  Profeffor 
PfafT,  of  Kiel,  refpecYina;  the  horfe  without  hair  :  in  one  of 
the  Berlin  journals,  Neve  Berlinifche  Monatfchrij't  for  Fe- 
bruary, 1801,  G.  F.  Sebald,  groom  and  farrier  at  Ulm  in 
Suabia,  has  given  a  fliort  account  of  the  real  nature  of  the 
horfe  without  hair,  which  has  lately  been  defcribecl  by  La- 
fteyrie  in  the  Jour?inl  de  Phyjlquc* .  '  This  horfe  had  excited 
{he  attention  alio  of  the  German  naturalifts:  he  was  confi- 
dered  in  general  as  a' variety  produced  by  the  influence  of 
climate,  and  Profeffor  Nauman  inferted  an  engraving  of  him 
In 'his  Manual  on' the  Science  of  the  Horfe,  and  affigned  to 
him  a  very  warm  climate  as  his  native  country.  ' 

c  Fhilofophical  Magazine,  p-  36  of  this  Volume, 
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M.  Sebald  111  this  account  gives  a  very  correct  and  mi-» 
nute  hiltory  of  this  animal,  from  which  it  remits,  that  he  wa» 
originally  nothing  more  than  a  common  German  hack,  for- 
merly covered  with  hair,  and  in  the  poffeflion  of  a  coachman 
of  Hohenlohe-Ochtinguen,  in  Franconia,  who  fold  him  to  a. 
peafant  near  Ober-Mafholderbach,  where  that  change  took 
place,  which  rendered  him  an  object  of  curiofity. 

According  to  the  declaration  of  all  the  inhabitants  of  the 
village,  the  proprietor  of  this  hqrfe.,  who  has  been  dead  fomp 
time,  finding  the  animal  attacked  with  the  flrangles,  gave 
him  to  cat,  for  a  whole  year,  leaves  of  the  favine  tree,  which 
grew  in  his  garden,  by  way  of  a  cure,  and  afterwards  as  a 
prefervative.  Soon  after  ufing  this  nouriilunent,  the  horfe 
began  to  have  new  hair,  which  the  peafant  considered  as  3. 
good  fymptom,  and  he  hoped  to  make  the  horfe  a  new  animal. 
He  continued  therefore  to  fupply  him  with  this  new  food. 
The  hair,  though  beautiful,  fmooth,  and  (leek,  dropped  off, 
and  was  fucceeded  by  another  coat  no  lefs  beautiful :  but 
after  fome  months  the  hair  difappcared  entirely,  in  fuch  a 
manner  that  the  horfe  became  quite  naked.  Nature,  how- 
ever, made  a  laft  effort ;  the  hair  grew  up  for  the  third  time; 
but  it  at  1  a  It  dropped  off  entirely,  the  peafant  always  conti- 
nuing his  treatment'  with  the  green  leaves  of  the  favine  treel 

7"he  horfe  therefore  became  naked  and  free  from  hair  for 
the  fourth  time,  and  irreparably,  except  a  few  hairs  on  the 
upper  part  of  the  neck,  on  the  four  feet  and  the  tail,  of  which 
the  perfon  to  whom  the  peafant  fold  the  horfe,  and  who  had 
become  the  jeft  of  the  whole  village,  at  lait  deprived  him. 
In  this  ftate  M.  Sebald  found  the  horfe  of  which  he  had  be- 
fore heard  fome  account,  at  the  houfe  of  a  coachman  of  Och- 
tinguen,  to  whom  the  peafant  had  fold  him  for  three  Louis 
d'ors,  in  the  month  of  January,  1793?  he  was  then  covered 
with  a  cloth,  and  employed  in  drawing  a  cart. 

M.  Sebald  then  informs  us  how  the  horfe  was  carried 
about  from  place  to  place  by  his  new  poffeffor,  in  order  to 
exhibit  him  for  money,  pretending  that  he  was  a  horfe  from, 
the  iflancl  of  Cyprus.  The  coachman  of  Ochtinguen  being 
liruck'with  fome  qualms  of  confeience,  and  fearing  that  the 
hnpofture  tmght  be  detected,  refolved  to  fell  him  to  an 
Italian,  who  afterwards  fold  him  to  M.  Alpy,  in  whofe 
hands  this  horfe:  became  fo  famous. 

As  M.  Sebald  nicotians  all  the  places,  and  being  him- 
felf  a  perfon"  whofe  ttlumony  is  above  fufpicion,  natural  hif- 
tory  mutt  in  future  renounce  this  pretended  addition  of  a 
new  race,  but  this  particular,  effect  of  the  leaves  .of  the  favine 
tree  is  an  object  worthy  the  attention  and  reiearches  of  vc* 
t?rinary  prof  effort 
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Sulphuring  in  bleaching,  99:    of 

wines,  1 50 

Sulphurous  acid.  To  procure,  100 
Sivortt.  Remarks  on  the  Roman, 

34° 

Table  mountain  in  South  Africa 
defcribed,  222 

Tatooifig  the  ikin,  238 

y^/A.  New  inftrument  to  extract, 
281 

Telford  and  Douglass  plan  for 
conIlruc~ting  an  iron  bridge 
over  the  Thames,  64 

Tejls  for  oxy muriatic  acid,     262 


Tiger ,  the  /potted,  employed   ill 
hunting,  173 

TiUovh  and  Foulis's  fienotype, 

272—3 

Tippoo  Sultaun's    hunting    elfca- 
blifhment,  17$ 

Travels  in  South  America,        3 

Trigonometry.    On,  181 

Vavafour,  Sir  H.  on  field  gar- 
.  dening  hufbandry,  236 

Vegetable  matters.  Bleaching  of, 

Venus.   On  fecukr  motion  of, 

Fine,  Cultivation  of  the,  9,  142, 

208 

Voyages  of  difcovery,  19  i 

Water  decompofed  by  ele&ricitv, 

Water-proof  cloth.  Difcovery,  370 
Water  wheels.    On  the  velocity 
of,  278 

Windham.  The  Hon.  Mr.  350 
Wines.  On  making,  9,  142,  208 
Wine  ccjks.    A  prize  queltion, 

366 
Wood,  on  expanfion  of,  by  heat, 

343 

Woods  and  fore/Is.  A  prize  quef- 

tion,  366 

Waoly  Spnnijb.  On,  287 

Wool.  Bleaching  of,  99 


Zaptr,  a  fpecies  of  gum  elaftic,  7 
END  OF  THE  TENTH  VOLUME. 


ERRATA.— Page  102,  line  5,  after  u  30  degrees,"  read,  «  of 
Reaumur,  or  100  of  Fahrenheit."  Tage  265,  line  3,  for  oheim 
read  uncle. 
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Plates,  as  it  is  a  fpecimen  of  Blotting  Paper  rendered  water  proof. 
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